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(57) ABSTRACT

A display device includes pixels, each including a set of
sub-pixels. A first subset of the pixels may each include white,
green, and blue sub-pixels, but not a red sub-pixel. A second
subset of the pixels may each include white, green, and red
sub-pixels, but not a blue sub-pixel. The pixels may alternate
between the first subset and the second subset in at least one
direction. First luminance data may be extracted from an
input image signal based on a map that specifies locations of
pixels of the first subset, and second luminance data may be
extracted from the input image signal based on a map that
specifies locations of pixels of the second subset. The display
device may drive the blue sub-pixels based on the first lumi-
nance data and drive the red sub-pixels based on the second
luminance data.
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1
DISPLAY AND ELECTRONIC APPARATUS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of Japanese Priority
Patent Application JP 2013-062649 filed Mar. 25, 2013, the
entire contents of which are incorporated herein by reference.

BACKGROUND

The present disclosure relates to a display including a
current-driven display device, and to an electronic apparatus
including such a display.

In recent years, in a field of displays performing image
display, a display using a current-driven optical device in
which light-emission luminance varies depending on a value
of'a current flown therethrough as a light-emitting device, for
example, an organic EL. (Electro Luminescence) display
using an organic EL device, has been developed and commer-
cialized. The light-emitting device is a self-emitting device
unlike a liquid crystal device, and it is not necessary to pro-
vide any light source (backlight) separately. Therefore, com-
pared to a liquid crystal display in which a light source is
necessary, the organic EL display has characteristics such as
high visibility of images, low power consumption, high
response speed of device, etc.

The display generates arbitrary colors, for example,
through combining light (basic color light) of red (R), green
(G), and blue (B). For example, Japanese Unexamined Patent
Application Publication Nos. 2011-304050 and 2011-249334
disclose an organic EL display in which sub-pixels of red (R)
and blue (B) are formed to be larger than a sub-pixel of green

(@)
SUMMARY

Generally, it is desirable to achieve low power consump-
tionin an electronic apparatus. Also in a display, it is expected
to reduce power consumption. Further, in a display, it is
generally desirable to achieve high image quality, and further
improvement in image quality is expected.

It is desirable to provide a display and an electronic appa-
ratus that are capable of reducing power consumption and of
improving image quality.

According to one exemplary illustration of the present
disclosure, a display device may include a plurality of pixels
on a substrate, each pixel of the plurality of pixels including a
set of sub-pixels each being one of: first sub-pixels configured
to emit light of a first color, second sub-pixels configured to
emit light of a second color, third sub-pixels configured to
emit light of a third color, and fourth sub-pixels configured to
emit light of a fourth color. The display device may further
include an image signal processing section configured to
perform signal processing on an input image signal and to
generate therefrom a modified image signal. The display
device may also include a drive section that is configured to
drive the plurality of pixels to display an image frame based
on the modified image signal. In the display device, a first
subset of the plurality of pixels may each include one of the
first sub-pixels, one of the second sub-pixels, and one of the
third sub-pixels, but not one of the fourth sub-pixels, and a
second subset of the plurality of pixels may each include one
of'the first sub-pixels, one ofthe second sub-pixels, and one of
the fourth sub-pixels, but not one of the third sub-pixels;
moreover, the plurality of pixels may alternate, in at least one
of a column direction and a row direction, between the first
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subset and the second subset. The modified image signal may
include first luminance data extracted by the image signal
processing section from the input image signal based on a first
map that specifies locations of pixels of the first subset, and
may include second luminance data extracted by the image
signal processing section from the input image signal based
on a second map that specifies locations of pixels of the
second subset. The drive section may be configured to drive
the respective third sub-pixels of pixels of the first subset
based on the first luminance data and to drive the respective
fourth sub-pixels of pixels of the second subset based on the
second luminance data. The display device may be included
as a component of an electronic apparatus.

According to another exemplary illustration of the present
disclosure, a display device may include a plurality of pixels
on a substrate, each pixel of the plurality of pixels including a
set of sub-pixels each being one of: first sub-pixels configured
to emit light of a first color, second sub-pixels configured to
emit light of a second color, third sub-pixels configured to
emit light of a third color, and fourth sub-pixels configured to
emit light of a fourth color. The display device may also
include an image signal processing section configured to
perform signal processing on an input image signal and to
generate therefrom a modified image signal that includes
respective luminance values for each of the plurality of pixels.
The display device may also include a drive section that is
configured to drive the plurality of pixels to display an image
frame based on the modified image signal by inputting into
the plurality of pixels the luminance values of the modified
image signal for the respective pixels. In the display device, a
first subset of the plurality of pixels may each include one of
the first sub-pixels, one of the second sub-pixels, and one of
the third sub-pixels, but not one of the fourth sub-pixels, and
asecond subset of the plurality of pixels may each include one
of'the first sub-pixels, one of the second sub-pixels, and one of
the fourth sub-pixels, but not one of the third sub-pixels; the
plurality of pixels may alternate, in at least one of a column
direction and a row direction, between the first subset and the
second subset. The input image signal may include a display
value for each of the plurality of pixels for the image frame,
the display value being separable into a first-color luminance
value for the respective pixel, a second-color luminance value
for the respective pixel, a third-color luminance value for the
respective pixel, and a fourth-color luminance value for the
respective pixel. For each pixel of the first subset, the lumi-
nance values of the modified image signal for the respective
pixel may correspond to the first-color luminance value for
the respective pixel, the second-color luminance value for the
respective pixel, and the third-color luminance value for the
respective pixel, and none of the luminance values of the
modified image signal for the respective pixel correspond to
the fourth-color luminance value for the respective pixel. For
each pixel of the second subset, the luminance values of the
modified image signal for the respective pixel may corre-
spond to the first-color luminance value for the respective
pixel, the second-color luminance value for the respective
pixel, and the fourth-color luminance value for the respective
pixel, and none of the luminance values of the modified image
signal for the respective pixel correspond to the third-color
luminance value for the respective pixel. When generating the
modified image signal, the image signal processing section
may distinguish between pixels of the first and second subsets
based on at least one map designating respective locations
thereof. The display device may be included as a component
of an electronic apparatus.

According to another exemplary illustration of the present
disclosure, a display device may include a plurality of pixels
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on a substrate, each pixel of the plurality of pixels including a
set of sub-pixels each being one of: first sub-pixels configured
to emit green light, second sub-pixels configured to emit
white light, third sub-pixels configured to emit red light, and
fourth sub-pixels configured to emit blue light. The display
device may also include an image signal processing section
configured to convert an RGB signal having first luminance
information of red, green, and blue into an RGBW signal
having second luminance information of red, green, blue, and
white. In the display device, each of resolutions of the third
sub-pixels and the fourth sub-pixels may be lower than reso-
Iutions of either of the first sub-pixels and the second sub-
pixels. Each of amounts of the second luminance information
of red and blue may be lower than amounts of either of the
second luminance information of green and white. The dis-
play device may be included as a component of an electronic
apparatus.

According to the display and the electronic apparatus of
certain of the above-described exemplary illustrations of the
present disclosure, pixels of the first subset and pixels of the
second subset sets are arranged alternately in the first direc-
tion, the second direction, or both. Also, the first luminance
information is extracted based on the first map to drive the
third sub-pixels of the first subset, and the second luminance
information is extracted based on the second map to drive the
fourth sub-pixels of the second subset. Therefore, power con-
sumption is reduced and image quality is improved.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary, and are intended to provide further explanation of the
technology as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the disclosure, and are incorporated
in and constitute a part of this specification. The drawings
illustrate embodiments and, together with the specification,
serve to explain the principles of the technology.

FIG. 1 is a block diagram illustrating a configuration
example of a display according to an embodiment of the
present disclosure.

FIG. 2 is a schematic diagram illustrating an arrangement
example of sub-pixels in a display section shown in FIG. 1.

FIG. 3 is a circuit diagram illustrating a configuration
example of the display section shown in FIG. 1.

FIG. 4 is a circuit diagram illustrating a configuration
example of the sub-pixel shown in FIG. 1.

FIG. 5 is a cross-sectional view illustrating a configuration
example of the display section shown in FIG. 1.

FIG. 6A is a schematic diagram illustrating a configuration
example of a cell shown in FIG. 2.

FIG. 6B is a schematic diagram illustrating a configuration
example of another cell shown in FIG. 2.

FIG. 7 is a plan view illustrating an example of an arrange-
ment of anodes in the display section shown in FIG. 2.

FIG. 8 is a block diagram illustrating a configuration
example of an image signal processing section shown in FIG.
1.

FIG. 9A is an explanatory diagram illustrating an operation
example of a luminance information extraction section shown
in FIG. 8.

FIG. 9B is another explanatory diagram illustrating an
operation example of the luminance information extraction
section shown in FIG. 8.

FIG. 10 is a timing waveform diagram illustrating an
operation example of the display shown in FIG. 1.
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FIG. 11 is a schematic diagram illustrating an arrangement
of sub-pixels in a display section according to a comparative
example.

FIG. 12 is a circuit diagram illustrating a configuration
example of a display section shown in FIG. 11.

FIG. 13 is a schematic diagram illustrating an arrangement
of sub-pixels in a display section according to another com-
parative example.

FIG. 14 is a plan view illustrating an arrangement of anodes
according to another comparative example.

FIG. 15 is a schematic diagram illustrating a configuration
example of a display section according to a modification of a
first embodiment.

FIG. 16 is a schematic diagram illustrating an arrangement
example of sub-pixels according to another modification of
the first embodiment.

FIG. 17 is a schematic diagram illustrating an arrangement
example of sub-pixels according to another modification of
the first embodiment.

FIG. 18 is a schematic diagram illustrating an arrangement
example of sub-pixels according to another modification of
the first embodiment.

FIG. 19 is a schematic diagram illustrating an arrangement
example of sub-pixels according to another modification of
the first embodiment.

FIG. 20 is a schematic diagram illustrating an arrangement
example of sub-pixels according to another modification of
the first embodiment.

FIG. 21 is a schematic diagram illustrating an arrangement
example of sub-pixels according to another modification of
the first embodiment.

FIG. 22 is a plan view illustrating an arrangement example
of anodes according to another modification of the first
embodiment.

FIG. 23 is a plan view illustrating an arrangement example
of anodes according to another modification of the first
embodiment.

FIG. 24 is a schematic diagram illustrating an arrangement
example of sub-pixels according to another modification of
the first embodiment.

FIG. 25 is a schematic diagram illustrating an arrangement
example of sub-pixels according to another modification of
the first embodiment.

FIG. 26 is a schematic diagram illustrating an arrangement
example of sub-pixels according to another modification of
the first embodiment.

FIG. 27 is a plan view illustrating an arrangement example
of anodes according to another modification of the first
embodiment.

FIG. 28 is a plan view illustrating an arrangement example
of anodes according to another modification of the first
embodiment.

FIG. 29 is a cross-sectional view illustrating a configura-
tion example of a display section according to another modi-
fication of the first embodiment.

FIG. 30A is a schematic diagram illustrating a configura-
tion example of a cell according to another modification of the
first embodiment.

FIG. 30B is a schematic diagram illustrating a configura-
tion example of another cell according to another modifica-
tion of the first embodiment.

FIG. 31A is a schematic diagram illustrating a configura-
tion example of a cell according to another modification of the
first embodiment.

FIG. 31B is a schematic diagram illustrating a configura-
tion example of another cell according to another modifica-
tion of the first embodiment.
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FIG. 32A is a schematic diagram illustrating a configura-
tion example of a cell according to another modification of the
first embodiment.

FIG. 32B is a schematic diagram illustrating a configura-
tion example of another cell according to another modifica-
tion of the first embodiment.

FIG. 33 is a schematic diagram illustrating an arrangement
example of sub-pixels according to another modification of
the first embodiment.

FIG. 34 is an explanatory diagram illustrating a configura-
tion example of an opening according to another modification
of the first embodiment.

FIG. 35 is an explanatory diagram illustrating light beams
in the opening shown in FIG. 34.

FIG. 36 is a plan view illustrating an arrangement example
of openings according to another modification of the first
embodiment.

FIG. 37 is a cross-sectional view illustrating a configura-
tion example of a display section shown in FIG. 36.

FIG. 38 is a circuit diagram illustrating a configuration
example of a display section according to another modifica-
tion of the first embodiment.

FIG. 39 is a plan view illustrating an arrangement example
of anodes in the display section shown in FIG. 38.

FIG. 40 is a timing waveform diagram illustrating an
operation example of the display section shown in FIG. 38.

FIG. 41 is a plan view illustrating an arrangement example
of anodes in a display according to a second embodiment.

FIG. 42 is a waveform diagram illustrating an example of
signals according to the second embodiment.

FIG. 43 is a timing waveform diagram illustrating an
operation example of the display according to the second
embodiment.

FIG. 44 is an explanatory diagram for explaining operation
of the display according to the second embodiment.

FIG. 45 is another explanatory diagram for explaining the
operation of the display according to the second embodiment.

FIG. 46 is a timing waveform diagram illustrating an
operation example of the display according to the second
embodiment.

FIG. 47 is an explanatory diagram for explaining operation
of the display according to the second embodiment.

FIG. 48 is another explanatory diagram for explaining the
operation of the display according to the second embodiment.

FIG. 49 is a timing waveform diagram illustrating an
operation example of a display according to a modification of
the second embodiment.

FIG. 50 is a perspective view illustrating an appearance
configuration of a television to which the display according to
any of the embodiments is applied.

FIG. 51 is a circuit diagram illustrating a configuration
example of a sub-pixel according to a modification.

FIG. 52 is a circuit diagram illustrating another configura-
tion example of a sub-pixel according to a modification.

DETAILED DESCRIPTION

Some embodiments of the present disclosure will be
described below in detail with reference to the drawings. The
description will be given in the following order.

1. First Embodiment
2. Second Embodiment
3. Application Examples
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1. First Embodiment
Configuration Example

FIG. 1 illustrates a configuration example of a display
according to a first embodiment. A display 1 is a display of an
active-matrix type that uses an organic EL device.

The display 1 includes a display section 10 and a drive
section 20. The drive section 20 includes an image signal
processing section 30, a timing generation section 22, a scan-
ning-line drive section 23, a power-line drive section 26, and
a data-line drive section 27.

The display section 10 includes a plurality of sub-pixels 11
arranged therein. Specifically, four sub-pixels 11R, 11G,
11B, and 11W ofred (R), green (G), blue (B), and white (W),
respectively, are arranged in the display section 10. The term
“sub-pixel 11”is used below as appropriate to refer to any one
of the four sub-pixels 11R, 11G, 11B, and 11W.

FIG. 2 schematically illustrates an example of an arrange-
ment of sub-pixels 11 in the display section 10. In FIG. 2,
hatched portions represents openings WIN in the four sub-
pixels 11R, 11G, 11B, and 11W. Cells CA each configured of
three sub-pixels 11W, 11G, and 11B and cells CB each con-
figured of three sub-pixels 11W, 11G, and 11R are arranged
side by side in the display section 10. In other words, the cell
CA is configured by not including the red sub-pixel 11R in the
sub-pixels 11 of the four colors, and the cell CB is configured
by not including the blue sub-pixel 11B in the sub-pixels 11 of
the four colors. In this example, the sub-pixel 11W of white
(W) is arranged on the upper left, the sub-pixel 11G of green
(G)is arranged on the lower left, and the sub-pixel 11B of blue
(B) is arranged on the right in the cell CA. In a similar way, in
this example, the sub-pixel 11W of white (W) is arranged on
the upper left, the sub-pixel 11G of green (G) is arranged on
the lower left, and the sub-pixel 11R of red (R) is arranged on
the right in the cell CB. Thus, in the display section 10, the
number of the sub-pixels 11R and 11B is smaller than the
number of the sub-pixels 11W and 11G, and the openings
WIN in the sub-pixels 11R and 11B are larger than the open-
ings WIN in the sub-pixels 11W and 11G.

As shown in FIG. 2, the cells CA and the cells CB are
arranged alternately in a column direction (a vertical direc-
tion) and are arranged alternately in a row direction (a hori-
zontal direction). Therefore, the white sub-pixels 11W and
the green sub-pixels 11G are arranged alternately in the col-
umn direction. The red sub-pixels 11R and the blue sub-pixels
11B are arranged alternately in the column direction and are
arranged alternately in the row direction. In other words, an
arrangement pattern of the sub-pixels 11R and an arrange-
ment pattern of the sub-pixels 11B in the display section 10
each form a checkerboard-like pattern.

FIG. 3 illustrates an example of a circuit configuration in
the display section 10. The display section 10 includes a
plurality of scanning lines WSL extending in the row direc-
tion, a plurality of power lines PL. extending in the row direc-
tion, and a plurality of data lines DTL extending in the column
direction. One end of the data line DTL is connected to the
data-line drive section 27. Although not illustrated, one end of
the scanning line WSL is connected to the scanning-line drive
section 23, and one end of the power line PL is connected to
the power-line drive section 26. Each sub-pixel 11 is arranged
at an intersection of the scanning line WSL and the data line
DTL. The sub-pixels 11W, 11G, and 11B belonging to one
cell CA are connected to the same scanning line WS and to the
same power line PL, and are connected to data lines DTL
different from one another. Similarly, the sub-pixels 11W,
11G, and 11R belonging to one cell CB are connected to the
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same scanning line WS and to the same power line PL, and are
connected to data lines DTL different from one another.

FIG. 4 illustrates an example of a circuit configuration in
the sub-pixel 11. The sub-pixel 11 includes a writing transis-
tor WSTr, a driving transistor DRTr, a light-emitting device
19, and a capacitor Cs. In other words, in this example, the
sub-pixel 11 has a so-called “2Tr1C” configuration config-
ured of two transistors (the writing transistor WSTr and the
driving transistor DRTr) and one capacitor Cs.

The writing transistor WSTr and the driving transistor
DRTr may each be configured, for example, of a TFT (Thin
Film Transistor) of an N-channel MOS (Metal Oxide Semi-
conductor). A gate of the writing transistor WSTr is con-
nected to the scanning line WSL, a source of the writing
transistor WSTr is connected to the data line DTL, and a drain
of the writing transistor WSTr is connected to a gate of the
driving transistor DRTr and one end of the capacitor Cs. The
gate of the driving transistor DRTr is connected to the drain of
the writing transistor WSTr and the one end of the capacitor
Cs, the drain of the driving transistor DRTr is connected to the
power line PL, and the source of the driving transistor DRTr
is connected to the other end of the capacitor Cs and an anode
of the light-emitting device 19.

The one end of the capacitor Cs is connected to the gate of
the driving transistor DRTr etc., and the other end of the
capacitor Cs is connected to the source of the driving transis-
tor DRTr etc. The light-emitting device 19 is configured of an
organic EL device. The anode of the light-emitting device 19
is connected to the source of the driving transistor DRTr and
the other end of the capacitor Cs, and a cathode of the light-
emitting device 19 is provided with a cathode voltage Vcath
from the drive section 20.

FIG. 5 illustrates a cross-sectional view of the display
section 10. The display section 10 includes a transparent
substrate 200, gates 201, polysilicon 203, anodes 212, a light-
emitting layer 230, a cathode 216, and a color filter 218.

The transparent substrate 200 is a supporting substrate of
the display section 10, and may be made, for example, of
glass, plastic, and/or the like. The gate 201 is formed on the
transparent substrate 200. The gate 201 may be made, for
example, of molybdenum (Mo) and/or the like. An insulating
layer 202 is formed on the transparent substrate 200 and the
gate 201. The insulating layer 202 may be made, for example,
of'silicon oxide (Si0,), silicon nitride (SiN,), and/or the like.
The polysilicon 203 is formed in a region corresponding to
the gate 201, on the insulating layer 202. The gate 201 and the
polysilicon 203 configure the driving transistor DRTr and/or
the like. Itis to be noted that, in this example, the transistor has
a so-called bottom gate structure in which the polysilicon 203
is formed above the gate 201. However, the structure of the
transistor is not limited thereto, and may be a so-called top
gate structure in which the polysilicon is formed below the
gate. An insulating layer 204 is formed on the polysilicon 203
and the insulating layer 202. The insulating layer 204 may be
made, for example, of a material similar to that of the insu-
lating layer 202. Further, a contact/wiring-line 205 is formed
so as to run through the insulating layer 204 in part of the
region in which the polysilicon 203 is formed. The wiring line
205 may be configured, for example, of three layers of [tita-
nium (Ti)/aluminum (Al)/titanium (T1)].

An insulating layer 211 is formed on the insulating layer
204. The insulating layer may be made, for example, of poly-
imide, acrylic resin, and/or the like. The anode 212 is formed
on the insulating layer 211. The anode 212 runs through the
insulating layer 211, and is connected to the contact/wiring-
line 205 connected to the source of the driving transistor
DRTr. The anode 212 may be configured, for example, of
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ITO/Al alloy, Al alloy, ITO/Ag, ITO/Ag alloy, or the like. In
other words, the anode 212 may desirably have light reflec-
tion properties. An insulating layer 213 is formed on the
anode 212 and the insulating layer 211. The insulating layer
213 may be formed, for example, of a material similar to that
of the insulating layer 211. The insulating layer 213 has
openings WIN in part of the region in which the anode 212 is
formed. The light-emitting layer 230 configured of a yellow
light-emitting layer 214 and a blue light-emitting layer 215 is
formed uniformly above the anode 212 and the insulating
layer 213. The yellow light-emitting layer 214 is an organic
EL layer that emits light of yellow (Y). The blue light-emit-
ting layer 215 is an organic EL layer that emits light of blue
(B). The yellow light-emitting layer 214 may be made of a
material emitting yellow light, or may be made by doping a
material emitting light of green (G) with a material emitting
light of red (R). The blue light-emitting layer 215 may be
made, for example, of a material emitting blue light. The
cathode 216 is formed uniformly on the blue light-emitting
layer 215. The cathode 216 is a transparent or semi-transpar-
ent electrode, and may be made, for example, of magnesium-
silver (MgAg), IZ0 (registered trademark), and/or the like.
When the cathode 216 is made of magnesium-silver, the
cathode 216 is allowed to be semi-transparent by allowing the
cathode 216 to have a thickness, for example, of about several
nanometers. When the cathode 216 is made of IZO, the cath-
ode 216 may be desirably formed with a thickness, for
example, of several tens of nanometers to several thousands
of nanometers. In other words, IZO is a transparent material,
and therefore, the cathode 216 is allowed to have relatively-
large thickness in order to achieve a desirably-low sheet resis-
tance value. In this example, an insulating layer 217 is formed
onthe cathode 216. The insulating layer 217 may be made, for
example, of silicon nitride (SiN,) and/or the like. The insu-
lating layer 217 is provided for preventing moisture from
intruding into the light-emitting layer 230 and thereby pre-
venting change in characteristics such as light emission effi-
ciency. It is to be noted that the insulating layer 217 may not
be provided when various issues resulting from the intrusion
of'moisture are solved using other technologies. A transparent
substrate 220 is attached onto the insulating layer 217 with an
insulating layer 221 made of resin for sealing in between. On
a surface of the transparent substrate 220, the color filter 218,
a black matrix 219, etc. are formed. The color filters 218 of
red (R), green (G), blue (B), and white (W) are arranged on
portions corresponding to the sub-pixels 11R, 11G, 11B, and
11W, respectively.

Such a configuration allows yellow light emitted from the
yellow light-emitting layer 214 to be mixed with blue light
emitted from the blue light-emitting layer 215, thereby gen-
erating white light, and the white light travels in a direction
opposite from the transparent substrate 200 which serves as a
supporting substrate. In other words, the light-emitting
device 19 is of a so-called top emission type. The white light
is allowed to travel outside from a display surface through the
color filters 218. Specifically, red component, green compo-
nent, and blue component are separated from the white light
by the color filters 218 of red (R), green (G), and blue (B) in
the sub-pixels 11R, 11G, and 11B, respectively, and the sepa-
rated red, green, and blue components are emitted from the
sub-pixels 11R, 11G, and 11B, respectively. In the sub-pixel
11W, a color gamut of the white light is adjusted by the color
filter 218 of white (W). It is to be noted that the color filter 218
of white (W) may not be provided in applications in which
necessary image quality (color gamut) is not so high.

FIG. 6A schematically illustrates a configuration of three
sub-pixels 11 inthe cell CA. FIG. 6B schematically illustrates
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a configuration of three sub-pixels 11 in the cell CB. As
shown in FIG. 6 A, in the three sub-pixels 11W, 11G, and 11B
in the cell CA, light of white (W) emitted from the openings
WIN in the light-emitting layer 230 (the yellow light-emitting
layer 214 and the blue light-emitting layer 215) passes
through the color filters 218 of white (W), green (G), and blue
(B), respectively. Similarly, as shown in FIG. 6B, in the three
sub-pixels 11W, 11G, and 11R in the cell CB, light of white
(W) emitted from the openings WIN in the light-emitting
layer 230 passes through the color filters 218 of white (W),
green (), and red (R), respectively.

FIG. 7 illustrates an arrangement of the anodes 212 in the
cell CA. Three circuit regions 15W, 15G, and 15B and three
anodes 212W, 212G, and 212B are provided in the cell CA.

In the circuit region 15W, devices (the writing transistor
WSTr, the driving transistor DRTr, and the capacitor Cs) other
than the light-emitting device 19 in the sub-pixel 11W are
arranged. Similarly, devices other than the light-emitting
device 19 in the sub-pixel 11G are arranged in the circuit
region 15G, and devices other than the light-emitting device
19 in the sub-pixel 11B are arranged in the circuit region 15B.
The writing transistors WSTr, the driving transistors DRTr,
and the capacitor Cs are laid out in a similar manner in each of
the circuit regions 15W, 15G, and 15B. In this example, the
layout in the circuit region 15G is obtained by rotating the
layout in the circuit regions 15W and 15B by 180 degrees and
modifying a connection part of the scanning line WSL and the
power line PL. It is to be noted that the layout in the circuit
region 15G may be obtained by reversing upside-down the
layout in the circuit regions 15W and 15B and modifying the
connection part of the wiring lines, or may be a layout totally
different from the layout in the circuit regions 15W and 15B.
However, by using the same layout in a rotated or reversed
manner, efficiency in layout operation is improved. In this
example, the three circuit regions 15W, 15G, and 15B extend
in the extending direction (the column direction) of the data
line DTL, and are arranged side by side in a direction (the row
direction) orthogonal to the extending direction of the data
line DTL, in the cell CA. Specifically, in this example, one
data line DTL, the circuit region 15W, the circuit region 15G,
two data lines DTL, and the circuit region 15B are arranged in
order from left to right in the cell CA. By providing the circuit
regions 15 to extend in the column direction in such a manner,
for example, a channel length (L) of the driving transistor
DRTr is increased. Accordingly, variations in the character-
istics of the sub-pixel 11 are suppressed.

Anodes 212W, 212G, and 212B are the anodes 212 in the
sub-pixels 11W, 11G, and 11B, respectively. The anodes
212W, 212G, and 212B are connected to the sources of the
driving transistors DRTr formed in the circuit regions 15W,
15G, and 15B, respectively, via the contacts 205. In the cell
CA, the anode 212W, the anode 212G, and the anode 212B
are arranged on the upper left, on the lower left, and on the
right, respectively. The anodes 212W, 212G, and 212B are
arranged so as not to overlap with the data lines DTL. Further,
the light-emitting layer 230 emits white light from the open-
ings WIN on the anodes 212W, 212G, and 212B.

The description above is related to the cell CA, however,
the same is applicable to the cell CB. Specifically, three
circuit regions 15W, 15G, and 15R and three anodes 212W,
212G, and 212R are provided in the cell CB. Devices other
than the light-emitting device 19 in the sub-pixel 11R are
arranged in the circuit region 15R. The anode 212R is the
anode 212 in the sub-pixel 11R. One data line DTL, the circuit
region 15W, the circuit region 15G, two data lines DTL, and
the circuit region 15R are arranged in order from left to right
in the cell CB. Further, in the cell CB, the anodes 212W,
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212G, and 212R are arranged on the upper left, on the lower
left, and on the right, respectively. The anodes 212W, 212G,
and 212R are arranged so as not to overlap with the data lines
DTL.

In FIG. 1, the image signal processing section 30 performs
processing such as RGBW conversion and gamma conver-
sion on an image signal Sdisp supplied from the outside,
thereby generating an image signal Sdisp2. The image signal
Sdisp is an RGB signal having luminance information I ofred
(R), green (G), and blue (B).

FIG. 8 illustrates a configuration example of the image
signal processing section 30. The image signal processing
section 30 includes a linear gamma conversion section 31, an
RGBW conversion section 32, filter processing sections 33R
and 33B, luminance information extraction sections 34R and
34B, a signal processing section 35, and a panel gamma
conversion section 36.

The linear gamma conversion section 31 converts the
inputted image signal Sdisp into an image signal S31 having
linear gamma characteristics. Specifically, the image signal
supplied from the outside has non-linear gamma characteris-
tics in consideration of characteristics of a general display.
Therefore, the linear gamma conversion section 31 converts
such non-linear gamma characteristics into linear gamma
characteristic in order to allow the processing in the RGBW
conversion section 32, the signal processing section 35, and
the like to be easy. The gamma conversion section 31 may
have, for example, a look-up table and may perform such
gamma conversion with the use of the look-up table.

The RGBW conversion section 32 performs RGBW con-
version on the image signal S31. Specifically, the RGBW
conversion section 32 converts the RGB signal having lumi-
nance information I of red, green, and blue into an RGBW
signal having luminance information I of red (R), green (G),
blue (B), and white (W). Further, the RGBW conversion
section 32 outputs the luminance information I of red (R),
green (G), blue (B), and white (W) as signals SR32, SG32,
SB32, and SW32, respectively.

The filter processing section 33R performs filter process-
ing on the signal SR32. In this example, the filter processing
section 33R is configured of a FIR (Finite Impulse Response)
filter that serves as a low-pass filter. The filter processing
section 33R creates a map of the luminance information I of
red (R) based on the inputted signal SR32, and performs the
filter processing on the map. Further, the filter processing
section 33R outputs the luminance information I which has
been subjected to the filter processing as a signal SR33.

The filter processing section 33B performs filter process-
ing on the signal SB32. The filter processing section 33B is
configured of a FIR filter that serves as a low-pass filter, as
with the filter processing section 33R. The filter processing
section 33B creates a map of the luminance information I of
blue (B) based on the inputted signal SB32, and performs the
filter processing on the map. Further, the filter processing
section 33B outputs the luminance information I which has
been subjected to the filter processing as a signal SB33.

The luminance information extraction section 34R extracts
luminance information I to be displayed on the display sec-
tion 10 from the luminance information I of red (R) included
in the signal SR33.

The luminance information extraction section 34B extracts
luminance information Ito be displayed on the display section
10 from the luminance information I of blue (B) included in
the signal SB33.

FIG. 9A illustrates an operation example of the luminance
information extraction section 34R, and FIG. 9B illustrates an
operation example of the luminance information extraction



US 9,224,334 B2

11

section 34B. The luminance information extraction section
34R generates a map MAPR of the luminance information I
of'red (R) based on the signal SR33. The luminance informa-
tion extraction section 34R extracts, from the map MAPR, the
luminance information I (the hatched portion in FIG. 9A) at
coordinates in accordance with the arrangement pattern (FI1G.
2) of the red sub-pixels 11R in the display section 10 as shown
in F1IG. 9A. In other words, the luminance information extrac-
tion section 34R extracts the luminance information I so as to
allow the extracted pattern to have a checkerboard-like pat-
tern. The luminance information extraction section 34R out-
puts the extracted luminance information I as a signal SR34.
Similarly, the luminance information extraction section 34B
generates a map MAPB of the luminance information I of
blue (B) based on the signal SB33. The luminance informa-
tion extraction section 34B extracts, from the map MAPB, the
luminance information I (the hatched portion in FIG. 9B) at
coordinates in accordance with the arrangement pattern (FI1G.
2) of the blue sub-pixels 11B in the display section 10. The
luminance information extraction section 34B outputs the
extracted luminance information I as a signal SB34.

In such a manner, the filter processing sections 33R and
33B perform the filter processing on the luminance informa-
tion I in the image signal processing section 30. The lumi-
nance information extraction sections 34R and 34B extract
the luminance information I to be displayed on the display
section 10 from the luminance information I which has been
subjected to the filter processing. Accordingly, in the display
1, resolution of images (acutance of edges) related only to red
and blue components is decreased, and the extracted lumi-
nance information I of red and blue represents the positions of
the sub-pixels 11R and 11B in the display section 10.

The signal processing section 35 performs predetermined
signal processing on an image signal S34 configured of the
signals SW32, SG32, SR34, and SB34, and outputs the result-
ant of the processing as an image signal S35. Examples of the
predetermined signal processing may include so-called color
gamut conversion in which color gamut and color tempera-
ture expressed by the image signal S34 are converted into
color gamut and color temperature in the display section 10.

The panel gamma conversion section 36 converts the
image signal S35 having the linear gamma characteristics into
an image signal S36 having non-linear gamma characteristics
corresponding to the characteristics of the display section 10
(panel gamma conversion). The panel gamma conversion
section 36 may have, for example, a look-up table and may
perform such gamma conversion with the use of the look-up
table, as with the linear gamma conversion section 31.

In FIG. 1, the timing generation section 22 is a circuit that
supplies a control signal to each of the scanning-line drive
section 23, the power-line drive section 26, and the data-line
drive section 27 based on the synchronization signal Ssync
supplied from the outside, and controls the scanning-line
drive section 23, the power-line drive section 26, and the
data-line drive section 27 to operate in synchronization with
one another.

The scanning-line drive section 23 sequentially applies
scanning signals W'S to the plurality of scanning lines WSL in
accordance with the control signal supplied from the timing
generation section 22, thereby sequentially selecting the sub-
pixels 11.

The power-line drive section 26 sequentially applies power
signals DS to the plurality of power lines PL in accordance
with the control signal supplied from the timing generation
section 22, thereby controlling light emission operation and
light extinction operation of the sub-pixels 11. The power
signal DS varies between a voltage Vcep and a voltage Vini.
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As will be described later, the voltage Vini is a voltage for
initializing the sub-pixel 11, and the voltage Vccp is a voltage
for supplying a current to the driving transistor DRTr and
thereby allowing the light-emitting device 19 to emit light.

The data-line drive section 27 generates a signal Sig in
accordance with the image signal Sdisp2 supplied from the
image signal processing section 30 and the control signal
supplied from the timing generation section 22, and applies
the generated signal Sig to each data line DTL. The signal Sig
includes a pixel voltage Vsig instructing light-emission lumi-
nance in each sub-pixel 11 and a voltage Vofs for performing
Vth correction which will be described later.

Such a configuration allows the drive section 20 to perform
correction (the Vth correction and pL (mobility) correction) for
suppressing influence of device variations in the driving tran-
sistors DRTr on image quality of the sub-pixels 11, and to
write the pixel voltage Vsig onto the sub-pixels 11, as will be
described later. Thereafter, the light-emitting device 19 in the
sub-pixel 11 emits light with luminance in accordance with
the written pixel voltage Vsig.

In this example, the sub-pixels 11G, 11B, and 11R corre-
spond to specific but not limitative examples of “first pixel”,
“second pixel”, and “third pixel” of the present disclosure,
respectively. The sub-pixel 11W corresponds to a specific but
not limitative example of “non-basic color pixel” in the
present disclosure. The sub-pixels 11G, 11W, and 11B con-
figuring the cell CA correspond to specific but not limitative
example of “first pixel set” in the present disclosure. The
sub-pixels 11G, 11W, and 11R configuring the cell CB cor-
respond to specific but not limitative example of “second
pixel set” in the present disclosure. The cell CA corresponds
to a specific but not limitative example of “first pixel cell” in
the present disclosure. The cell CB corresponds to a specific
but not limitative example of “second pixel cell” in the
present disclosure. The data line DTL corresponds to a spe-
cific but not limitative example of “signal line” in the present
disclosure. The signal Sig corresponds to a specific but not
limitative example of “pixel signal” in the present disclosure.
The driving transistor DRTr corresponds to a specific but not
limitative example of “transistor” in the present disclosure.
[Operation and Function]

Next, operation and function of the display 1 according to
the present embodiment will be described.

[General Operation Outline]

First, outline of general operation of the display 1 will be
described referring to FIG. 1. The image signal processing
section 30 performs processing such as RGBW conversion
and gamma conversion on the image signal Sdisp supplied
from the outside, and generates the image signal Sdisp2. The
timing generation section 22 supplies a control signal to each
of the scanning-line drive section 23, the power-line drive
section 26, and the data-line drive section 27 based on the
synchronization signal Ssync supplied from the outside, and
controls the scanning-line drive section 23, the power-line
drive section 26, and the data-line drive section 27 to operate
in synchronization with one another. The scanning-line drive
section 23 sequentially applies the scanning signals WS to the
plurality of scanning lines WSL. in accordance with the con-
trol signal supplied from the timing generation section 22,
thereby sequentially selecting the sub-pixels 11. The power-
line drive section 26 sequentially applies the power signals
DS to the plurality of power lines PL in accordance with the
control signal supplied from the timing generation section 22,
thereby controlling light emission operation and light extinc-
tion operation of the sub-pixels 11. The data-line drive section
27 generates, the signal Sig that includes the pixel voltage
Vsig corresponding to the luminance in each sub-pixel 11 and
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the voltage Vofs for performing the Vth correction, and
applies the generated signal Sig to each data line DTL, in
accordance with the image signal Sdisp2 supplied from the
image signal processing section 30 and the control signal
supplied from the timing generation section 22. The display
section 10 displays images based on the scanning signal WS,
the power signal DS, and the signal Sig that are supplied from
the drive section 20.

[Detailed Operation]

Next, detailed operation of the display 1 will be described.

FIG. 10 illustrates a timing diagram of display operation in
the display 1. FIG. 10 illustrates an operation example of
display drive with respect to one targeted sub-pixel 11. In
FIG. 10, Parts (A), (B), (C), (D), and (E) show waveforms of
the scanning signal WS, the power signal DS, the signal Sig,
the gate voltage Vg of the driving transistor DRTr, and the
source voltage Vs of the driving transistor DRTr, respectively.

In one horizontal period (1H), the drive section 20 initial-
izes the sub-pixel 11 (an initialization period P1), performs
the Vith correction for suppressing the influence of the device
variations in the driving transistors DRTr on image quality (a
Vth correction period P2), writes the pixel voltage Vsig onto
the sub-pixel 11, and performs the p (mobility) correction
which is different from the Vth correction (a writing/|1-cor-
rection period P3). Thereafter, the light-emitting device 19 in
the sub-pixel 11 emits light with luminance in accordance
with the written pixel voltage Vsig (a light emission period
P4). The details thereof will be described below.

First, at a timing t1 prior to the initialization period P1, the
power-line drive section 26 allows the power signal DS to
vary from the voltage Vcep to the voltage Vini (Part (B) in
FIG. 10). Accordingly, the driving transistor DRTr is turned
on, and the source voltage Vs of the driving transistor DRTr is
set at the voltage Vini (Part (E) in FIG. 10).

Next, in a period from a timing t2 to a timing t3 (the
initialization period P1), the drive section 20 initializes the
sub-pixel 11. Specifically, at the timing t2, the data-line drive
section 27 sets the signal Sig at the voltage Vofs (Part (C) in
FIG. 10), and the scanning-line drive section 23 allows the
voltage of the scanning signal WS to vary from a low level to
a high level (Part (A) in FIG. 10). Accordingly, the writing
transistor WSTr is turned on, and the gate voltage Vg of the
driving transistor DRTr is set at the voltage Vofs (Part (D) in
FIG. 10). Thus, the gate-source voltage Vgs (=Vofs—Vini) of
the driving transistor DRTr is set at a voltage higher than a
threshold voltage Vth of the driving transistor DRTr, and the
sub-pixel 11 is initialized.

Subsequently, in a period from a timing t3 to a timing t4
(the Vth correction period P2), the drive section 20 performs
the Vth correction. Specifically, at the timing t3, the power-
line drive section 26 allows the power signal DS to vary from
the voltage Vini to the voltage Veep (Part (B) in FIG. 10).
Accordingly, the driving transistor DRTr operates in a satu-
rated region, a current Ids flows from the drain to the source,
and the source voltage Vs is increased (Part (F) in FIG. 10). At
this time, in this example, the source voltage Vs is lower than
the voltage Vcath of the cathode of the light-emitting device
19. Therefore, the light-emitting device 19 retains a reverse-
bias state, and a current is not flown into the light-emitting
device 19. Since the gate-source voltage Vgs is decreased
because of the increase in the source voltage Vs, the current
1ds is decreased. Due to this negative feedback operation, the
current Ids converges toward “0” (zero). In other words, the
gate-source voltage Vgs of the driving transistor DRTr con-
verges so as to be equal to the threshold voltage Vth of the
driving transistor DRTr (Vgs=Vth).

30

35

40

45

14

Subsequently, at the timing t4, the scanning-line drive sec-
tion 23 allows the voltage of the scanning signal WS to vary
from the high level to the low level (Part (A) in FIG. 10).
Accordingly, the writing transistor WSTr is turned off. At a
timing t5, the data-line drive section 27 sets the signal Sig at
the pixel voltage Vsig (Part (C) in FIG. 10).

Subsequently, in a period from a timing t6 to a timing t7
(the writing/p-correction period P3), the drive section 20
writes the pixel voltage Vsig onto the sub-pixel 11 and per-
forms the p correction on the sub-pixel 11. Specifically, at the
timing t6, the scanning-line drive section 23 allows the volt-
age of the scanning signal WS to vary from the low level to the
high level (Part (A) in FIG. 10). Accordingly, the writing
transistor WSTr is turned on, and the gate voltage Vg of the
driving transistor DRTr is increased from the voltage Vofs to
the pixel voltage Vsig (Part (D) in FIG. 10). At this time, the
gate-source voltage Vgs of the driving transistor DRTr
becomes higher than the threshold voltage Vth (Vgs>Vth),
and the current Ids flows from the drain to the source. There-
fore, the source voltage Vs of the driving transistor DRTr is
increased (Part (E) in FIG. 10). Due to such negative feedback
operation, the influence of the device variations in the driving
transistors DRTr is suppressed (the p correction), and the
gate-source voltage Vgs of the driving transistor DRTr is set
to a voltage Vemi in accordance with the pixel voltage Vsig. It
is to be noted that a method of such i correction is described,
for example, in Japanese Unexamined Patent Application
Publication No. 2006-215213.

Subsequently, in a period beginning from a timing t7 (the
light emission period P4), the drive section 20 allows the
sub-pixel 11 to emit light. Specifically, at the timing t7, the
scanning-line drive section 23 allows the voltage of the scan-
ning signal WS to vary from the high level to the low level
(Part (A) in FIG. 10). Accordingly, the writing transistor
WSTris turned off, and the gate of the driving transistor DRTr
becomes in a floating state. Therefore, a voltage between
terminals of the capacitor Cs, that is, the gate-source voltage
Vgs of the driving transistor DRTr is maintained thereafter.
The source voltage Vs of the driving transistor DRTr is
increased (Part (E) in FIG. 10) as the current Ids flows into the
driving transistor DRTr, and the gate voltage Vg of the driving
transistor DRTr is also increased accordingly (Part (D) in
FIG. 10). When the source voltage Vs of the driving transistor
DRTr becomes higher than the sum (Vel+Vcath) of a thresh-
old voltage Vel of the light-emitting device 19 and the voltage
Vcath, a current flows between the anode and the cathode of
the light-emitting device 19, and thereby, the light-emitting
device 19 emits light. In other words, the source voltage Vs is
increased by an amount in accordance with the device varia-
tions in the light-emitting devices 19, and the light-emitting
device 19 emits light.

Subsequently, it transfers from the light emission period P4
to the writing period P1 after a predetermined period (one
frame period) elapses in the display 1. The drive section 20
drives the display section 10 so as to repeat the above-de-
scribed series of operation.

[Concerning Image Quality and Power Consumption]|

Some techniques are used in order to reduce power con-
sumption in the display 1. Description will be given in detail
below of those techniques referring to some comparative
examples.

Comparative Example 1

As shown in FIG. 2, in the display 1, the cell CA is con-
figured by not including the sub-pixel of red (R) in the sub-
pixels of the four colors, and the cell CB is configured by not
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including the sub-pixel of blue (B) in the sub-pixels of the
four colors. Therefore, power consumption is reduced while
suppressing degradation in image quality in the display 1
compared to a display 1R which will be described below.

FIG. 11 illustrates a configuration example of a display
section 10R in the display 1R according to Comparative
example 1. The display section 10R includes a plurality of
pixels Pix arranged in a matrix. Each pixel Pix includes four
sub-pixels 12 (12R, 12G, 12B, and 12W) of red (R), green
(G), blue (B), and white (W). In this example, these four
sub-pixels 12R, 12G, 12B, and 12W are arranged in two rows
and two columns in the pixel Pix. Specifically, the sub-pixel
12R of red (R), the sub-pixel 12G of green (G), the sub-pixel
12W of white (W), and the sub-pixel 12B of blue (B) are
arranged on the upper left, on the upper right, on the lower
left, and on the lower right in the pixel Pix, respectively.

The pixel Pix (FIG. 11) according to Comparative example
1 corresponds to the cell CA or CB (FIG. 2) in the present
embodiment. Specifically, the cell CA in the present embodi-
ment corresponds to a pixel obtained by removing the red
sub-pixel 12R from the pixel Pix according to Comparative
example 1. The cell CB in the present embodiment corre-
sponds to a pixel obtained by removing the blue sub-pixel
12B from the pixel Pix according to Comparative example 1.

FIG. 12 illustrates an example of a circuit configuration in
the display section 10R according to Comparative example 1.
In the display section 10R, the sub-pixel 12R and the sub-
pixel 12G belonging to one pixel Pix are connected to the
same scanning line WS (for example, the k-th scanning line
WS(k)) and to the same power line PL. (for example, the k-th
power line PL(k)). Further, the sub-pixel 12W and the sub-
pixel 12B belonging to that pixel Pix are connected to the
same scanning line WS (for example, the (k+1)th scanning
line WS(k+1)) and to the same power line PL (for example,
the (k+1)th power line PL(k+1)).

Further, the sub-pixel 12R and the sub-pixel 12W belong-
ing to one pixel Pix are connected to the same data line DTL
(forexample, the j-th data line DTL(j)), and the sub-pixel 12G
and the sub-pixel 12B belonging to that pixel Pix are con-
nected to the same data line DTL (for example, the (j+1)th
data line DTL(G+1)).

In the display 1R according to Comparative example 1,
when performing scanning drive, it is necessary to drive the
sub-pixels 12R and 12G in a period different from a period in
which the sub-pixels 12B and 12W are driven, in the four
sub-pixels 12 configuring one pixel Pix. Specifically, for
example, the sub-pixels 12R and 12G may be driven in a first
half of one horizontal period, and the sub-pixels 12B and
12W may be driven in a second half of the one horizontal
period. Therefore, it is necessary for the data-line drive sec-
tion 27R to supply the pixel voltages Vsig to a larger number
of sub-pixels 12, for example, in one frame period. In other
words, drive frequency at the time of driving the data lines
DTL is increased. Accordingly, power consumption may be
increased.

Moreover, in the display 1R according to Comparative
example 1, six wiring lines (two scanning lines WS, two
power lines PL, and two data lines DTL) are necessary for one
pixel Pix. Therefore, power to drive these wiring lines is
necessary in the display 1R. Accordingly, power consump-
tion may be increased.

Moreover, in the display 1R according to Comparative
example 1, one pixel Pix includes four sub-pixels 12. There-
fore, the number of the sub-pixels 12 in the display section
10R is increased. Accordingly, an area of each sub-pixel 12 is
reduced, and therefore, the opening ratio is decreased. Spe-
cifically, for example, a size of the anode may be limited
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because of design rules related to anode intervals or the like,
and a size of the opening WIN may be also limited because of
design rules related to a distance between an edge of the
anode and an edge of the opening WIN. Therefore, the open-
ing WIN is not allowed to be large, and the opening ratio is
decreased. In a case with such low opening ratio, current
density in the light-emitting layer 230 for achieving the same
light-emission luminance is higher and image quality may be
degraded, compared to a case with high opening ratio. In
other words, in the organic EL. layer configuring the light-
emitting layer 230, degradation with time (so-called screen
burn-in) is caused more easily as the current density is higher,
in general. Therefore, increase in current density may degrade
image quality.

Moreover, in the display 1R according to Comparative
example 1, the drive frequency is increased as described
above. Therefore, it may be difficult to secure sufficient time
for writing the pixel voltage Vsig onto the sub-pixel 12, and
image quality may be degraded.

On the other hand, in the display 1 according to the present
embodiment, as shown in FIGS. 2 and 3, the red sub-pixel
11R is not included to configure the cell CA, and the three
sub-pixels 11W, 11G, and 11B belonging to one cell CA are
connected to the same scanning line WSL and the like. Also,
the blue sub-pixel 11B is not included to configure the cell
CB, and the three sub-pixels 11W, 11G, and 11R belonging to
one cell CB are connected to the same scanning line WSL and
the like. Accordingly, the three sub-pixels 11W, 11G, and 11B
belonging to the cell CA are driven together in one horizontal
period. Similarly, the three sub-pixels 11W, 11G, and 11R
belonging to the cell CB are driven together in one horizontal
period. Therefore, it may be necessary for the data-line drive
section 27, for example, only to supply the pixel voltages Vsig
to the sub-pixels 11 of the number half of the number of the
sub-pixels 12 in Comparative example 1 in one frame period.
In other words, in the display 1, the drive frequency at the time
of driving the data lines DTL is decreased, and therefore,
power consumption is reduced.

Moreover, in the display 1 according to the present
embodiment, five wiring lines (one scanning line WS, one
power line PL, and three data lines DTL) for each of the cells
CA and CB are necessary. In other words, the number of the
wiring lines necessary in the display 1 according to the
present embodiment is less than that in Comparative example
1 (in which six wiring lines are necessary). Therefore, drive
power for these wiring lines can be smaller, and accordingly,
power consumption is reduced.

Moreover, in the display 1 according to the present
embodiment, the red sub-pixel 11R is not included to config-
ure the cell CA, and the blue sub-pixel 11B is not included to
configure the cell CB. Therefore, power consumption is
reduced while suppressing degradation in image quality. Spe-
cifically, in the display 1, the number of the red sub-pixels
11R and the blue sub-pixels 11B is reduced in order to reduce
power consumption as described above. Therefore, resolution
of the sub-pixels 11R of red (R) and the sub-pixels 11B of
blue (B) is decreased, compared to resolution of the sub-
pixels 11W of white (W) and the sub-pixels 11G of green (G).
However, it is known that human do not perceive degradation
in image quality even when the resolution of so-called chro-
maticity components of red (R), blue (B), etc. is decreased.
Specifically, when color is separated into luminance compo-
nent and chromaticity component, human perceives degrada-
tion in image quality when the resolution of the luminance
component is decreased, but does not perceive degradation in
image quality much when the resolution of the chromaticity
component is decreased. Out of the four colors (red, green,
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blue, and white) emitted by the sub-pixel 11, white (W) and
green (G) largely contribute to the luminance component, and
onthe other hand, red (R) and blue (B) do not contribute much
to the luminance component. In the display 1, the number of
the red sub-pixels 11R and the blue sub-pixels 11B which
contribute less to the luminance component is decreased as
described above. Therefore, power consumption is reduced
while suppressing degradation in image quality.

Moreover, in the display 1 according to the present
embodiment, the number of the sub-pixels 11 is reduced.
Therefore, each sub-pixel 11 is allowed to be larger, and the
opening ratio in the sub-pixels 11R and 11B is allowed to be
increased. Accordingly, degradation with time (so-called
screen burn-in) in the light-emitting layer is suppressed, and
therefore, image quality is improved. Moreover, the drive
frequency is decreased as described above. Therefore, for
example, sufficient time for writing the pixel voltage Vsig
onto the sub-pixel 11 is secured. Accordingly, possibility of
causing degradation in image quality is reduced.

Comparative Example 2

Inthedisplay 1, the cells CA and CB each include the white
sub-pixel 11W as shown in FIG. 2. Therefore, power con-
sumption is reduced and image quality is improved, com-
pared to a display 1S according to Comparative example 2
which will be described below.

FIG. 13 illustrates an example of an arrangement of sub-
pixels 13 in a display section 10S in the display 1S according
to Comparative example 2. The display section 10S includes
three sub-pixels 13 (13R, 13G, and 13B) of red (R), green (G),
and blue (B). In other words, the display section 10S does not
include any sub-pixel of white (W). In the display section
105, cells CC each configured of the sub-pixels 13G and 13B
and cells CD each configured of the sub-pixels 13G and 13R
are arranged side by side. The cells CC and the cells CD are
arranged alternately in the column direction (the vertical
direction) and are arranged alternately in the row direction
(the horizontal direction).

The display 1S according to Comparative example 2 does
notinclude any white sub-pixel 11W. Therefore, for example,
when white is displayed, it is necessary to allow the three
sub-pixels 13R, 13G, and 13B to emit light. Therefore, power
consumption may be increased in the display 1S.

On the other hand, in the display 1 according to the present
embodiment, the sub-pixel 11W emitting light of white (W) is
provided in addition to the three sub-pixels 11R, 11G, and
11B emitting light of red (R), green (G), and blue (B), respec-
tively, as shown in FIG. 2. Accordingly, for example, when
white is displayed, it is necessary to allow only one sub-pixel
11W to emit light. Therefore, power consumption is reduced.

Moreover, in the display 1 according to the present
embodiment, the cells CA and CB each includes the white
sub-pixel 11W. Therefore, image quality is improved com-
pared to in the display 1S according to Comparative example
2. Specifically, the white light emitted by the sub-pixel 11W
includes red, green, and blue components. Therefore,
although the cell CA does not include any red sub-pixel 11R,
the white sub-pixel 11W emits light having the red compo-
nent. Further, although the cell CB does not include any blue
sub-pixel 11B, the white sub-pixel 11 W emits light having the
blue component. Accordingly, in the display 1, the resolution
of'the red and blue components is improved equivalently, and
therefore, image quality is improved, compared to the display
1S according to Comparative example 2.

Comparative Example 3

Moreover, in the display 1, the anodes 212 are arranged so
as not to overlap with the data lines DTL as shown in FIG. 7.
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Therefore, degradation in image quality is suppressed com-
pared to a display 1T according to Comparative example 3
which will be described below.

FIG. 14 illustrates an arrangement of the anodes 212 in the
cell CA inthe display 1T according to Comparative example
3. In this example, the data line DTL, the circuit region 15W,
the data line DTL, the circuit region 15G, the data line DTL,
and the circuit region 15B are arranged in order from left to
right in the cell CA. The anode 212W of the sub-pixel 11W is
arranged so as to overlap with two data lines DTL. The anode
212G of the sub-pixel 11G is arranged so as to overlap with
two data lines DTL. The anode 212B of the sub-pixel 11B is
arranged so as to overlap one data line DTL.

In the display 1T according to Comparative example 3, the
anode 212W overlaps with two data lines DTL. Therefore, the
signals Sig in these data lines DTL may be transferred as a
noise to the anode 212W because of coupling. Similarly, the
anode 212G overlaps with two data lines DTL, and therefore,
the signals Sig in these data lines DTL may be transferred as
a noise to the anode 212G because of coupling. Further, the
anode 212B overlaps with one data line DTL, and therefore,
the signal Sig in the data line DTL may be transferred as a
noise to the anode 212B because of coupling. In particular, in
the display 1T, the number of overlapped data lines DTL is
different between the anodes 212. Therefore, the influence of
the noise is non-uniform, and image quality may be degraded.

On the other hand, in the display 1 according to the present
embodiment, the anodes 212 are arranged so as not to overlap
with the data lines DTL as shown in FIG. 7. Therefore, pos-
sibility of the noise to be transferred to the anodes 212 is
reduced, and image quality is improved.

EFFECTS

In the present embodiment, the four sub-pixels of red,
green, blue, and white are provided, and the numbers of the
red and blue sub-pixels are smaller than those of the white and
green sub-pixels as described above. Therefore, power con-
sumption is reduced while suppressing degradation in image
quality.

Moreover, in the present embodiment, the number of the
sub-pixels is reduced. Therefore, the opening ratio in the
sub-pixels is increased. Accordingly, degradation with time
in the light-emitting layer is suppressed, and image quality is
improved.

Moreover, in the present embodiment, the anodes are
arranged so as not to overlap with the data lines. Therefore,
image quality is improved.

[Modification 1-1]

In the above-described embodiment, the three sub-pixels
11W, 11G, and 11B configure the cell CA, and the three
sub-pixels 11W, 11G, and 11R configure the cell B as shown
in FIG. 2. However, this is not limitative.

For example, a sub-pixel 11Y of yellow (Y) may be used
instead of the sub-pixel 11W of white (W). In this case, three
sub-pixels 11Y, 11G, and 11B configure the cell CA, and
three sub-pixels 11Y, 11G, and 11R configure the cell CB.
Yellow light emitted by the sub-pixel 11Y includes red and
green components. Therefore, although the cell CA does not
include any red sub-pixel 11R, the yellow sub-pixel 11Y
emits light having the red component in the cell CA. There-
fore, in the display according to the present modification, the
resolution of the red component is improved equivalently, and
image quality is improved, compared to the display 1S
according to Comparative example 2.

Alternatively, for example, a sub-pixel 11M of magenta
(M) may be used instead of the sub-pixel 11W of white (W).
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In this case, three sub-pixels 11M, 11G, and 11B configure
the cell CA, and three sub-pixels 11M, 11G, and 11R config-
ure the cell CB. Magenta light emitted by the sub-pixel 11M
includes red and blue components. Therefore, although the
cell CA does not include any red sub-pixel 11R, the magenta
sub-pixel 11M emits light having the red component in the
cell CA. Also, although the cell CB does not include any blue
sub-pixel 11B, the magenta sub-pixel 11M emits light having
the blue component in the cell CB. Therefore, in the display
according to the present modification, the resolution of the
red and blue components is improved equivalently, and image
quality is improved, compared to the display 15 according to
Comparative example 2.

Alternatively, for example, a sub-pixel 11C of cyan (C)
may be used instead of the sub-pixel 11W of white (W). In
this case, three sub-pixels 11C, 11G, and 11B configure the
cell CA, and three sub-pixels 11C, 11G, and 11R configure
the cell CB. Cyan light emitted by the sub-pixel 11C includes
green and blue components. Therefore, although the cell CB
does not include any blue sub-pixel 11B, the cyan sub-pixel
11C emits light having the blue component in the cell CB.
Therefore, in the display according to the present modifica-
tion, the resolution of the blue component is improved
equivalently, and image quality is improved, compared to the
display 1S according to Comparative example 2.
[Modification 1-2]

In the above-described embodiment, the cells CA and the
cells CB are arranged alternately in the column direction (the
vertical direction) and are arranged alternately in the row
direction (the horizontal direction) as shown in FIG. 2. How-
ever, this is not limitative. Alternatively, for example, as in a
display section 10B(1) shown in FIG. 15, the cells CA and the
cells CB may be arranged alternately in the row direction (the
horizontal direction), and the same type of cells may be
arranged repeatedly in the column direction (the vertical
direction). Alternatively, for example, as in a display section
10B(2) shown in FIG. 16, the cells CA and the cells CB may
be arranged alternately in the column direction (the vertical
direction), and the same type of cells may be arranged repeat-
edly in the row direction (the horizontal direction).

Moreover, in the above-described embodiment, all of the
cells CA have the same arrangement of the sub-pixels 11W,
11G, and 11B, and all of the cells CB have the same arrange-
ment of the sub-pixels 11W, 11G, and 11R. However, this is
not limitative. For example, as in a display section 10B(3) as
shown in FIG. 17, the adjacent cells CA may have different
arrangements of the sub-pixels 11W, 11G, and 11B from each
other, and the adjacent cells CB may have different arrange-
ments of the sub-pixels 11W, 11G, and 11R from each other.
In the display section 10B(3), cells CA (CA1l and CA2) each
configured of three sub-pixels 11W, 11G, and 11B and cells
CB (CB1 and CB2) each configured of three sub-pixels 11W,
11G, and 11R are arranged side by side. In this example, in the
cell CA1, the sub-pixel 11W of white (W), the sub-pixel 11G
of green (G), and the sub-pixel 11B of blue (B) are arranged
on the upper left, on the lower left, and on the right, respec-
tively. Further, in the cell CA2, the sub-pixel 11G of green
(G), the sub-pixel 11W of white (W), and the sub-pixel 11B of
blue (B) are arranged on the upper left, on the lower left, and
on the right, respectively. Similarly, in the cell CB1, the
sub-pixel 11G of green (G), the sub-pixel 11W of white (W),
and the sub-pixel 11R of red (R) are arranged on the upper
left, on the lower left, and on the right, respectively. Further,
in the cell CB2, the sub-pixel 11W of white (W), the sub-pixel
11G of green (G), and the sub-pixel 11R of red (R) are
arranged on the upper left, on the lower left, and on the right,
respectively.
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[Modification 1-3]

Inthe above-described embodiment, the opening areas AR,
AG, AB, and AW of'the openings WIN in the sub-pixels 11R,
11G, 11B, and 11W may desirably have the following rela-
tionships.

AW<AG<AR=AB o)

AW<AG<AR<AB )

AW<AG<AB<AR 3)

Specifically, for example, the opening area AW in the sub-
pixel 11W may be smaller than the opening area AG in the
sub-pixel 11G as in a display section 10C(1) shown in FIG.
18. Alternatively, for example, the opening area AR in the
sub-pixel 11R may be smaller than the opening area AB in the
sub-pixel 11B as in a display section 10C(2) shown in FIG.
19. Alternatively, for example, the opening area AB in the
sub-pixel 11B may be smaller than the opening area AR in the
sub-pixel 11R as in a display section 10C(3) shown in FIG.
20. Alternatively, for example, as in a display section 10C(4)
shown in FIG. 21, the opening area AW in the white sub-pixel
11W and the opening area AG ofthe green sub-pixel 11G may
be larger than those in the above-described modifications, and
the opening area AR in the red sub-pixel 11R and the opening
area AB of'the blue sub-pixels 11B may be smaller than those
in the above-described modifications. The magnitude rela-
tionship between the opening area AR in the sub-pixel 11R
and the opening area AB in the sub-pixel 11B may be deter-
mined, for example, in consideration of light-emission effi-
ciency in the sub-pixels 11R and 11B, and/or the like.

In the above-described Expressions (1) to (3), the opening
area AW in the white sub-pixel 11W is equal to or smaller than
the opening area AG in the green sub-pixel 11G (AW=AG).
One reason for this is that the light-emitting layer 230 emits
white light, and the emitted white light travels to the outside
through the color filters 218 of red, green, blue, and white, as
shown in FIG. 5. In other words, generally, luminance after
the light has passed through the color filter 218 of green (G)
is equal to or lower than luminance after the light has passed
through the color filter 218 of white (W). Therefore, in order
to compensate the difference in luminance, the opening area
AW is allowed to be equal to or smaller than the opening area
AG.

Moreover, in the above-described Expressions (1) to (3),
the opening area AG in the green sub-pixel 11G is smaller
than the opening area AR in the red sub-pixel 11R (AG<AR),
and is smaller than the opening area AB in the blue sub-pixel
11B (AG<AB). This may be a result of considering the gen-
eral fact that the green component is larger than the red and
blue components in the white light emitted by the light-
emitting layer 230. The opening area AG is smaller than the
opening areas AR and AB in order to compensate the differ-
ence.

[Modification 1-4]

In the above-described embodiment, the contact 205 is
provided around an upper end or a lower end in each of the
circuit regions 15W, 15G, and 15B as shown in FIG. 7. How-
ever, this is not limitative. Alternatively, for example, as in a
display section 10D shown in FIG. 22, the contact 205 may be
provided around the middle portion of each of the circuit
regions 15W, 15G, and 15B. In this case, the circuit regions
15W, 15G, and 15B may have the same layout of the writing
transistor WSTr, the driving transistor DRTr, and the capaci-
tor Cs. Therefore, design efficiency is improved, and the
characteristics variations between the sub-pixels 11 are sup-
pressed.
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[Modification 1-5]

In the above-described embodiment, the anodes 212 are
arranged so as not to overlap with the data lines DTL as shown
in FIG. 7. However, this is not limitative. Alternatively, for
example, as in a display section 10E shown in FIG. 23, each
of'the anodes 212 (212W, 212G, and 212B) may be arranged
s0 as to overlap with one data line DTL. In this configuration,
the signals Sig in the data lines DTL may be transferred as a
noise to the anodes 212W, 212G, and 212B because of cou-
pling. However, unlike the case of Comparative example 3,
each of the anodes 212W, 212G, and 212B are arranged so as
to overlap one data line DTL. Therefore, the influence of the
noise is uniform. Accordingly, degradation inimage quality is
suppressed.

[Modification 1-6]

In the above-described embodiment, the sub-pixels 11W
and 11G are arranged side by side in the column direction (the
vertical direction) in the cells CA and CB as shown in FIG. 2.
However, this is not limitative. Alternatively, for example, as
in display sections 10F(1) to 10F(3) shown in FIGS. 24 to 26,
the sub-pixels 11W and 11G may be arranged side by side in
the row direction (the horizontal direction). In this example,
the sub-pixel 11B, the sub-pixel 11G, and the sub-pixel 11W
are arranged in order from the left in the cell CA, and the
sub-pixel 11R, the sub-pixel 11G, and the sub-pixel 11W are
arranged in order from the left in the cell CB. In the display
section 10F(1) shown in FIG. 24, the cells CA and the cells
CB are arranged alternately in the column direction, and are
arranged alternately in the row direction. In the display sec-
tion 10F(2) shown in FIG. 25, the cells CA and the cells CB
are arranged alternately in the row direction, and the same
type of cells are arranged repeatedly in the column direction.
In the display section 10F(3) shown in FIG. 26, the cells CA
and the cells CB are arranged alternately in the column direc-
tion, and the same type of cells are arranged repeatedly in the
row direction.

Also in the display sections 10F(1) to 10F(3), the anodes
212 may be desirably arranged so as not to overlap with the
data lines DTL as shown in FI1G. 27. Alternatively, each of the
anodes 212 (212W, 212G, and 212B) may be arranged so as
to overlap with one data line DTL as shown in FIG. 28.
[Modification 1-7]

In the above-described embodiment, the display section 10
is configured of the light-emitting device 19 of a top emission
type. However, this is not limitative. Alternatively, for
example, as in a display section 10G shown in FIG. 29, the
display section may be configured of a light-emitting device
19G of a so-called bottom emission type. The display section
10G includes an anode 232, a cathode 236, and a color filter
238. The anode 232 may be made, for example, of indium tin
oxide (ITO). In other words, the anode 232 is transparent or
semi-transparent. The anode 232 may be formed having a
thickness, for example, of several tens of nanometers to sev-
eral hundreds of nanometers. The cathode 236 has light
reflection characteristics, and may be made, for example, of
magnesium silver (MgAg). The cathode 236 may be formed
having a thickness, for example, of several tens of nanometers
to several hundreds of nanometers. The color filter 238 is
formed in a region, on the insulating layer 204, corresponding
to the opening WIN. Such a configuration allows yellow light
emitted from the yellow light-emitting layer 214 to be mixed
with blue light emitted from the blue light-emitting layer 215,
thereby generating white light, and the generated white light
travels in a direction toward the transparent substrate 200
which serves as a supporting substrate. The white light is
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allowed to travel outside from the display surface through the
color filters 238 of red (R), green (G), blue (B), and white
(W).

[Modification 1-8]

In the above-described embodiment, the light-emitting
layer 230 (the yellow light-emitting layer 214 and the blue
light-emitting layer 215) emits white light as synthesized
light, and the synthesized white light is allowed to travel
outside through the color filters 218 of red, green, blue, and
white, as shown in FIGS. 6A and 6B. However, this is not
limitative.

For example, as in a display section 10H shown in FIGS.
30A and 30B, the light-emitting layer 230H emitting light of
red (R), green (G), blue (B), and white (W) may be provided
in regions corresponding to the sub-pixels 11R, 11G, 11B,
and 11W, respectively, instead of the light-emitting layer 230.
In this case, the light of the respective colors emitted from the
light-emitting layer 230H is allowed to travel outside through
the color filters 218 of red (R), green (G), blue (B), and white
(W), respectively. In this example, the color filter 218 is
provided to adjust color gamut of each color. It is to be noted
that the color filters 218 may not be provided in applications
and the like in which image quality (color gamut) is not so
high.

In a case where the sub-pixel 11Y of yellow (Y) is provided
instead of the sub-pixel 11W of white (W) as in the display
section according to Modification 1-1, for example, configu-
rations shown in FIGS. 31A and 31B may be adopted. A
display section 101 includes a light-emitting layer 230I and a
color filter 2181. The light-emitting layer 2301 emits light of
red (R), green (G), blue (B), and yellow (Y) in regions corre-
sponding to the sub-pixels 11R, 11G, 11B, and 11Y, respec-
tively. The color filter 2181 includes color filters of red (R),
green (G), blue (B), and yellow (Y) in the regions correspond-
ing to the sub-pixels 11R, 11G, 11B, and 11Y, respectively. In
the display section 101, the light of each color emitted from
the light-emitting layer 2301 is allowed to travel outside
through the color filter 2181 of each color. The color filter 2181
may not be provided either in this example.

Alternatively, as in a display section 10J shown in FIGS.
32A and 32B, a light-emitting layer 230J may be provided
that emits light of yellow (Y) in regions corresponding to the
sub-pixels 11R, 11G, and 11Y, and emits light of blue (B) in
a region corresponding to the sub-pixel 11B. In this case, the
light of yellow (Y) emitted from the light-emitting layer 230J
passes through the color filters 2181 of red (R), green (G), and
yellow (Y), and thereby, is separated into the respective color
components to be allowed to travel outside. The light of blue
(B) emitted from the light-emitting layer 230J is allowed to
travel outside through the color filter 2181 of blue (B). In this
example, the color filters 2181 of blue (B) and yellow (Y) may
not be provided.

[Modification 1-9]

In the above-described embodiment, the opening WIN in
the sub-pixel 11 has a shape close to a rectangle, as shown in
FIGS. 2, 7, etc. However, this is not limitative. Alternatively,
for example, as in a display section 10K shown in FIG. 33, the
opening WIN in the sub-pixel 14 may have a circular shape.
The display section 10K includes sub-pixels 14R, 14G, 14B,
and 14W ofred (R), green (G), blue (B), and white (W). In the
display section 10K, cells CA (CA1 and CA2) each config-
ured of the three sub-pixels 14W, 14G, and 14B and cells CB
(CB1 and CB2) each configured of the three sub-pixels 14W,
14G, and 14R are arranged side by side. In each of the cells
CAl, CA2, CBI, and CB2, the three sub-pixels 14 are
arranged to be adjacent to one another. In other words, the
three sub-pixels 14 are arranged so that lines connecting the
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centers of the three sub-pixels 14 to form the respective sides
of an equilateral triangle. Specifically, in the cell CA1l, the
sub-pixel 14W of white (W), the sub-pixel 14G of green (G),
and the sub-pixel 14B of blue (B) are arranged on the upper
right, at the bottom, and on the upper left, respectively. Fur-
ther, in the cell CA2, the sub-pixel 14W of white (W), the
sub-pixel 14G of green (G), and the sub-pixel 14B of blue (B)
are arranged on the lower right, at the top, and on the lower
left, respectively. Further, in the cell CB2, the sub-pixel 14W
of white (W), the sub-pixel 14G of green (G), and the sub-
pixel 14R of red (R) are arranged on the upper right, at the
bottom, and on the upper left, respectively. Further, in the cell
CB2, the sub-pixel 14W of white (W), the sub-pixel 14G of
green (G), and the sub-pixel 14R of red (R) are arranged on
the lower right, at the top, and on the lower left, respectively.
In the row direction (the horizontal direction), the cells CA1
and the cells CA2 are arranged alternately, and the cells CB1
and the cells CB2 are arranged alternately. Further, in the
column direction (the vertical direction), the cells CAl and
the cells CB1 are arranged alternately, and the cells CA2 and
the cells CB2 are arranged alternately. In such a manner, the
sub-pixels 14 are arranged to have a so-called closest packing
arrangement in the display section 10K. Also when the open-
ing WIN has a circular shape in such a manner, effects similar
to those in the above-described embodiment is obtained. It is
to be noted that the opening WIN has a circular shape in this
example. However, this is not limitative. Alternatively, for
example, the opening WIN may have an elliptical shape.
[Modification 1-10]

In the above-described embodiments and the like, some
techniques may be used for the shape ofthe opening WIN;, the
materials of the insulating layers 213 and 217, etc., and
thereby, efficiency of extracting light emitted from the light-
emitting layer 230 to the outside may be improved. The
present modification will be described in detail below. It is to
be noted that the shape of the opening WIN in the sub-pixel is
described as a circle in this example. However, this is not
limitative, and the shape of the opening WIN may be an
elliptical shape, a shape close to a rectangle, or the like.

FIG. 34 illustrates a cross-sectional structure of main part
of a display section 10N according to the present modifica-
tion. The display section 10L includes insulating layers 2131
and 217L. The insulating layers 2131 and 217L. correspond to
the insulating layers 213 and 217 in the above-described
embodiments, respectively. As shown in FIG. 34, ends of the
insulating layer 213L are sloped (sloped portions PS). In the
display section 10L, the sloped portions PS reflects the light
emitted from the opening WIN in the light-emitting layer 230.
Therefore, efficiency of extracting light to the outside is
improved.

More in detail, the display section 10L is configured as
follows. Specifically, refractive indices nl and n2 satisfy the
following expressions, where nl is a refractive index of the
insulating layer 2171, and n2 is a refractive index of the
insulating layer 213L..

1.1=n1=1.8 4

nl-1n220.20 %)

Further, height H, diameters R1 and R2 are set so as to satisfy
the following expressions, where H is a height of the insulat-
ing layer 2131, R1 is a diameter of the opening portion in the
insulating layer 213L on the anode electrode 212 side, and R2
is a diameter of the opening portion in the insulating layer
213L on the display surface side.

0.5=R1/R2=0.8 (6)

0.5<H/R1<3.0 )
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FIG. 35 illustrates an example of a simulation result of light
beams in the display section 10L. In the display section 10L,,
the light emitted from the opening WIN in the light-emitting
layer 230 is reflected in the sloped portions PS and is emitted
toward the front of the display section 10L as shown in FIG.
35. In other words, for example, when the light is not reflected
by the sloped portions PS, the light is weakened in the display
section 10L, or is shielded by the black matrix 219, and may
not be emitted to the outside. In the display section 10L, the
sloped portions PS reflect the light. Therefore, efficiency of
extracting light to the outside is improved.

In the display section 10L according to the present modi-
fication, one opening WIN is provided in one sub-pixel 11.
However, this is not limitative. Alternatively, as in a display
section 10M shown in FIGS. 36 and 37, a plurality of open-
ings WIN may be provided in one sub-pixel 11. In this case,
by effectively using the sloped portions PS in the respective
openings WIN, efficiency of extracting light to the outside is
improved.

[Modification 1-11]

Inthe above-described embodiment, three sub-pixels 11 in
each cell CA or CB are connected to different data lines DTL
from one another as shown in FIG. 3. However, this is not
limitative. The present modification will be described below
in detail.

FIG. 38 illustrates an example of a circuit configuration of
a display section 10N according to the present modification.
The display section 10N includes a plurality of scanning lines
WSAL and WSBL extending in the row direction. In this
example, the data lines DTL are provided so that one data line
DTL is provided for two sub-pixels 11 in the row direction
(the horizontal direction). One of the two sub-pixels 11 is
connected to the scanning line WSAL and the other is con-
nected to the scanning line WSBL. One end of the data line
DTL is connected to a data-line drive section 27N. One end of
each of the scanning lines WSAL and WSBL is connected to
a scanning-line drive section 23N which is not illustrated.
One end of the power line PL is connected to a power-line
drive section 26N which is not illustrated. The scanning-line
drive section 23N applies a scanning signal WSA to the
scanning line WSAL, and applies a scanning signal WSB to
the scanning line WSBL. The data-line drive section 27N
generates the signal Sig including the pixel voltage Vsig of
the two sub-pixels 11 and the voltage Vofs for performing the
Vth correction, and applies the generated signal Sig to each
data line DTL.

In the display section 10N according to the present modi-
fication, four and a half wiring lines (two scanning lines WS,
one power line PL, and one and a half of a data line DTL) are
necessary for each cell CA or CB. In other words, the number
of'the wiring lines is further reduced compared to the case of
the above-described embodiments (in which five wiring lines
are necessary). Therefore, power consumption is reduced.

FIG. 39 illustrates an arrangement of the anodes 212 in the
display section 10N. The cell CA includes three circuit
regions 16W, 16G, and 16B, and the cell CB includes three
circuit regions 16W, 16G, and 16R. In this example, the
circuit region 16W, the circuit region 16G, the circuit region
16B, the anode 212W, the anode 212G, and the anode 212B
are arranged on the upper left, on the lower left, on the upper
right, on the upper left, on the lower left, and on the right in the
cell CA, respectively. Further, the circuit region 16W, the
circuit region 16G, the circuit region 16R, the anode 212W,
the anode 212G, and the anode 212R are arranged on the
lower right, on the upper right, on the lower left, on the lower
right, on the upper right, and on the left in the cell CB,
respectively.
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In such a manner, the anodes 212 are arranged so as not to
overlap with the data lines DTL also in the display section
10N according to the present modification. Therefore, possi-
bility of the noise to be transferred to the anodes 212 is
reduced. Accordingly, image quality is improved.

Next, the sub-pixel 11W connected to the scanning line
WSAL and the sub-pixel 11G connected to the scanning line
WSBL will be referred as an example of two sub-pixels 11
that are connected to the same data line DTL and are adjacent
to each other in the row direction (the horizontal direction),
and thereby, display operation of these sub-pixels 11W and
11G will be described below in detail.

FIG. 40 illustrates a timing diagram of operation of the
sub-pixels 11W and 11G. Parts (A), (B), (C), (D), (E), (F),
(G), and (H) show waveforms of the scanning signal WSA,
the scanning signal WSB, the power signal DS, the signal Sig,
the gate voltage Vg of the driving transistor DRTr in the
sub-pixel 11W, the source voltage Vs of the driving transistor
DRTr in the sub-pixel 11W, the gate voltage Vg of the driving
transistor DRTr in the sub-pixel 11G, and the source voltage
Vs of the driving transistor DRTr in the sub-pixel 11G. In
Parts (C) to (F) in FIG. 40, the respective waveforms are
shown with the use of the same voltage axis. Similarly, in
Parts (G) and (H) in FIG. 40, the respective waveforms are
shown with the use of the same voltage axis. It is to be noted
that, for the sake of convenience in description, the wave-
forms same as those of the power signal DS (Part (C) in FIG.
40) and the signal Sig (Part (D) in FIG. 40) are shown on the
same voltage axis in Parts (G) and (H) in FIG. 40.

As in the case of the above-described embodiment, a drive
section 20N according to the present modification initializes
the sub-pixels 11W and 11G in a period from a timing t12 to
a timing t13 (the initialization period P1), and performs the
Vth correction in a period from the timing t13 to a timing t14
(the Vth correction period P2).

Next, at the timing t14, the scanning-line drive section 23N
allows the respective voltages of the scanning signals WSA
and WSB to vary from the high level to the low level (Parts (A)
and (B) in FIG. 40). Accordingly, the writing transistor WSTr
in each of the sub-pixels 11W and 11G is turned off. At the
same time, the data-line drive section 27N sets the signal Sig
at the pixel voltage VsigW (Part (D) in FIG. 40).

Next, in the period from a timing t15 to a timing t16 (a
writing/pi-correction period P13), the drive section 20N
writes a pixel voltage VsigW onto the sub-pixel 11W and
performs the p correction on the sub-pixel 11W. Specifically,
atthe timing t15, a scanning-line drive section 23N allows the
voltage of the scanning signal WSA to vary from a low level
to a high level (Part (A) in FIG. 40). Accordingly, the pixel
voltage VsigW is written onto the sub-pixel 11W and the p
correction is performed on the sub-pixel 11W as in the above-
described embodiment.

Subsequently, in a period beginning from the timing t16 (a
light emission period P14), the drive section 20N allows the
sub-pixel 11W to emit light. Specifically, at the timing t16, the
scanning-line drive section 23N allows the voltage of the
scanning signal WSA to vary from the high level to the low
level (Part (A) in FIG. 40). Accordingly, the light-emitting
device 19 in the sub-pixel 11W emits light as in the case of the
above-described embodiment.

Subsequently, at the timing t17, the data-line driving sec-
tion 27N sets the signal Sig at the pixel voltage VsigG (Part
(D) in FIG. 40).

Subsequently, in a period from a timing t18 to a timing t19
(a writing/p-correction period P15), the drive section 20N
writes the pixel voltage VsigG onto the sub-pixel 11G and
performs the p correction on the sub-pixel 11G. Specifically,
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at the timing t18, the scanning-line drive section 23N allows
the voltage of the scanning signal WSB to vary from the low
level to the high level (Part (B) in FIG. 40). Accordingly, the
pixel voltage VsigG is written onto the sub-pixel 11G and the
1 correction is performed on the sub-pixel 11G as in the case
of the above-described embodiment.

Subsequently, in a period beginning from the timing t19 (a
light emission period P16), the drive section 20N allows the
sub-pixel 11G to emit light. Specifically, atthe timing t19, the
scanning-line drive section 23N allows the voltage of the
scanning signal WSB to vary from the high level to the low
level (Part (B) in FIG. 40). Accordingly, the light-emitting
device 19 in the sub-pixel 11G emits light as in the case of the
above-described embodiment.

[Modification 1-12]

The first embodiment and the modifications thereof have
been described above, and two or more thereof may be
adopted in combination.

2. Second Embodiment

Next, adisplay 2 according to a second embodiment will be
described. In the present embodiment, the waveform of the
data line DTL is different from that in the case of the display
1 according to the above-described first embodiment. Com-
ponents substantially the same as those in the display 1
according to the above-described first embodiment will be
denoted with the same numerals, and will not be further
described as appropriate.

As shown in FIG. 1, the display 2 includes a display section
40 and a drive section 50. As shown in FIGS. 2 and 3, in the
display section 40, the cells CA each configured of three
sub-pixels 11W, 11G, and 11B and the cells CB each config-
ured of three sub-pixels 11W, 11G, and 11R are arranged side
by side.

FIG. 41 illustrates the arrangement of the anodes 212 in the
cell CA. The cell CA includes three circuit regions 15W, 15G,
and 15B, and three anodes 312W, 312G, and 312B. In this
example, one data line DTL, the circuit region 15W, one data
line DTL, the circuit region 15G, one data line DTL, and the
circuit region 15B are arranged in order from left to right in
the cell CA. The anodes 312W, 312G, and 312B are arranged
on the upper left, on the lower left, and on the right in the cell
CA, respectively. The anodes 312W and 312G are arranged so
as to overlap with three data lines DTL, and the anode 312B
is arranged so as not to overlap with the data lines DTL.
Specifically, in the display section 10 according to the above-
described first embodiment, the three anodes 212W, 212G,
and 212B are arranged so as not to overlap with the data lines
DTL. However, in the display section 40 according to the
present embodiment, two (the anodes 312W and 312G) of the
three anodes 312W, 312G, and 312B are arranged so as to
overlap with three data lines DTL.

Description has been given above related to the cell CA.
However, the same is applicable to the cell CB. Specifically,
the cell CB includes three circuit regions 15W, 15G, and 15R,
and three anodes 312W, 312G, and 312R. One data line DTL,
the circuit region 15W, one data line DTL, the circuit region
15G, one data line DTL, and the circuit region 15R are
arranged in order from left to right in the cell CB. The anodes
312W, 312G, and 312R are arranged on the upper left, on the
lower left, and on the right in the cell CB, respectively. The
anodes 312W and 312G are arranged so as to overlap with
three data lines DTL, and the anode 312R is arranged so as not
to overlap with the data lines DTL.

The drive section 50 includes a data-line drive section 57.
The data-line drive section 57 generates a signal Sig in accor-
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dance with the image signal Sdisp2 supplied from the image
signal processing section 30 and the control signal supplied
from the timing generation section 22, and applies the gener-
ated signal Sig to each data line DTL. The signal Sig includes
a pixel voltage Vsig instructing light-emission luminance in
each sub-pixel 11.

FIG. 42 illustrates an example of the signal Sig generated
by the data-line drive section 57. The signal Sig is configured
of a series of a plurality of pixel votages Vsig that are to be
supplied to a plurality of sub-pixels 11 connected to the same
data line DTL. The pixel voltage Vsig is allowed to be varied
for every one horizontal period. Specifically, in the above-
described first embodiment, the pixel voltages Vsig and the
voltages Vofs are arranged alternately to configure the signal
Sig as shown in FIG. 10. However, in the present embodi-
ment, the signal Sig is configured without including the volt-
age Vofs.

[Concerning Detailed Operation]

FIG. 43 illustrates a timing diagram of display operation in
the display 2. The timing diagram illustrates an operation
example of display drive with respect to one targeted sub-
pixel 11. In FIG. 43, Parts (A), (B), (C), (D), and (E) show the
waveforms of the scanning signal WS, the power signal DS,
the signal Sig, the gate voltage Vg of the driving transistor
DRTr, and the source voltage Vs of the driving transistor
DRTr, respectively. The respective waveforms are shown
with the use of the same voltage axis in Parts (B) to (E) in FIG.
43.

In one horizontal period (1H), the drive section 50 writes
the pixel voltage Vsig onto the sub-pixel 11 and initializes the
sub-pixel 11 (a writing period P21), and performs Ids correc-
tion for suppressing the influence of the device variations in
the driving transistors DRTr on image quality (an Ids correc-
tion period P22). Thereafter, the light-emitting device 19 in
the sub-pixel 11 emits light with luminance in accordance
with the written pixel voltage Vsig (a light emission period
P23). The details thereof will be described below.

First, in a period from a timing 21 to a timing t22 (the
writing period P21), the drive section 50 writes the pixel
voltage Vsig onto the sub-pixel 11 and initializes the sub-
pixel 11. Specifically, first, at the timing t21, the data-line
drive section 57 sets the signal Sig at the pixel voltage Vsig
(Part (C) in FIG. 43), and the scanning-line drive section 23
allows the voltage of the scanning signal WS to vary from the
low level to the high level (Part (A) in FIG. 43). Accordingly,
the writing transistor WSTr is turned on, and the gate voltage
Vg of the driving transistor DRTr is set at the pixel voltage
Vsig (part (D) in FIG. 43). At the same time, the power-line
drive section 26 allows the power signal DS to vary from the
voltage Vcep to the voltage Vini (Part (B) in FIG. 43). Accord-
ingly, the driving transistor DRTr is turned on, and the source
voltage Vs of the driving transistor DRTr is set at the voltage
Vini (Part (E) in FIG. 43). Accordingly, the gate-source volt-
age Vgs (=Vsig—Vini) of the driving transistor DRTr is set at
a voltage that is larger than the threshold voltage Vth of the
driving transistor DRTr, and the sub-pixel 11 is initialized.

Next, in a period from the timing t22 to a timing t23 (the Ids
correction period P22), the drive section 50 performs the Ids
correction on the sub-pixel 11. Specifically, at the timing t22,
the power-line drive section 26 allows the power signal DS to
vary from the voltage Vini to the voltage Vcep (Part (B) in
FIG. 43). Accordingly, the driving transistor DRTr operates in
a saturated region, a current Ids flows from the drain to the
source, and the source voltage Vs is increased (Part (E) in
FIG. 43). At this time, in this example, the source voltage Vs
is lower than the voltage Vcath of the cathode of the light-
emitting device 19. Therefore, the light-emitting device 19
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retains a reverse-bias state, and a current is not flown into the
light-emitting device 19. Since the gate-source voltage Vgs is
decreased because of the increase in the source voltage Vs, the
current Ids is decreased. Due to this negative feedback opera-
tion, the source voltage Vs is increased more slowly with
time. The length of time period for performing the Ids cor-
rection (the period from the timing 22 to the timing t23) is
determined in order to suppress the variations in the current
Ids at the timing t23, as will be described later.

Subsequently, in a period beginning from the timing t23
(the light emission period P23), the drive section 50 allows
the sub-pixel 11 to emit light. Specifically, at the timing t23,
the scanning-line drive section 23 allows the voltage of the
scanning signal WS to vary from the high level to the low level
(Part (A) in FIG. 43). Accordingly, the writing transistor
WSTris turned off, and the gate of the driving transistor DRTr
becomes in a floating state. Therefore, a voltage between
terminals of the capacitor Cs, that is, the gate-source voltage
Vgs of the driving transistor DRTr is maintained thereafter.
The source voltage Vs of the driving transistor DRTr is
increased (Part (E) in FIG. 43) as the current Ids flows into the
driving transistor DRTr, and the gate voltage Vg of the driving
transistor DRTr is also increased accordingly (Part (D) in
FIG. 43). When the source voltage Vs of the driving transistor
DRTr becomes higher than the sum (Vel+Vcath) of a thresh-
old voltage Vel of the light-emitting device 19 and the voltage
Vcath, a current flows between the anode and the cathode of
the light-emitting device 19, and thereby, the light-emitting
device 19 emits light. In other words, the source voltage Vs is
increased by an amount in accordance with the device varia-
tions in the light-emitting devices 19, and the light-emitting
device 19 emits light.

Subsequently, it is transferred from the light emission
period P23 to the writing period P21 after a predetermined
period (one frame period) elapses in the display 2. The drive
section 50 drives the display section 40 so as to repeat the
above-described series of operation.

[Concerning Ids Correction]

As described above, in the Ids correction period P22, the
current Ids flows from the drain to the source of the driving
transistor DRTr, the source voltage Vs is increased, and the
gate-source voltage Vgs is decreased gradually. Accordingly,
the current Ids that flows from the drain to the source of the
driving transistor DRTr is also decreased gradually.

FIG. 44 illustrates variation in the current Ids with time
when a certain pixel voltage Vsig is applied. FIG. 44 shows a
simulation result assuming to manufacture transistors under a
plurality of process conditions that are different from one
another. The current Ids is decreased gradually with time as
shown in FIG. 44. At this time, the variation in the current Ids
with time differs depending on the process condition. Spe-
cifically, for example, the current Ids is decreased faster when
the value of the current Ids is large (when the mobility p is
high and the threshold Vth is low), and the current Ids is
decreased slower when the value of the current Ids is small
(when the mobility p is low and the threshold Vth is high).

FIG. 45 illustrates dependency, on time, of the variations in
the current Ids shown in FIG. 44. The characteristics W1
show values (d/ave.) obtained by dividing standard deviation
by average value. The characteristics W2 show values
obtained by dividing variation range by average value
(Range/ave.). As shown in FIG. 44, the variations in the
current Ids have a local minimum value at a certain time t (for
example, at a time tw in the characteristics W2). Accordingly,
when the Ids correction is performed with the length of the
time tw, the variation range of the current Ids is decreased to
the minimum.
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In such a manner, the length of the Ids correction period
P22 (the timing t22 to the timing 123 in FIG. 43) is set to the
length (for example, of the time tw) to allow the variations in
the current Ids to be small in the display 2. Accordingly, the
variations in the current Ids at the timing t23 are suppressed.
Therefore, degradation in image quality is suppressed.
[Concerning Image Quality]

In the display 2, the anodes 312W and 312G are arranged
so as to overlap with three data lines DTL, and the anode
312R is arranged so as not to overlap with the data line DTL,
as shown in FIG. 41. Accordingly, image quality is improved
as described below.

Specifically, by arranging the anodes 312W and 312G to
overlap with three data lines DTL, the areas of the anodes
312W and 312G are increased, and therefore, the openings
WIN are widened. When the openings WIN are widened in
such a manner, current density in the light-emitting layer 230
is allowed to be lower compared to the case of the narrower
openings WIN, when the same light-emission luminance is
achieved. Therefore, in the display 2, degradation in the light-
emitting layer 230 with time (so-called screen burn-in) is
suppressed, and accordingly, image quality is improved.

Atthis time, the anodes 312W and 312G overlap with three
data lines DTL. Therefore, the signals Sig in these threedata
lines DTL may be transferred as a noise to the anodes 312W
and 312G because of coupling. However, the noise caused in
the anodes 312W and 312G is the sum of the noises from the
three signals Sig, and the noises from the three signals Sigs
cancel out one another. Therefore, the influence of the noises
on image quality is reduced. In other words, as shown in FIG.
42, the signal Sig does not include the voltage Vofs unlike in
the case of the above-described first embodiment, and is
configured of a series of a plurality of pixel voltages Vsig.
Therefore, both of transfer of voltage in an increasing direc-
tion (rising transfer) and transfer of voltage in a decreasing
direction (falling transfer) may be caused at a transfer timing
for each one horizontal period (1H). Therefore, when both the
rising transfer and the falling transfer are caused in the three
signals Sig at a certain transfer timing tt, the noises caused in
the anodes 312W and 312G cancel out one another. Accord-
ingly, the noise is suppressed, and image quality is improved.

As described above, in the present embodiment, the anodes
are arranged so as to overlap with the plurality of signal lines,
and the series of the plurality of pixel voltages are used to
configure the signal Sig. Therefore, image quality is
improved. Other effects are similar to those in the above-
described first embodiment.

[Modification 2-1]

In the above-described embodiment, the voltage at the
falling portion of the scanning signal WS varies in short time.
However, this is not limitative. Alternatively, for example, the
voltage at the falling portion may be decreased gradually. The
present modification will be described below in detail.

FIG. 46 illustrates a timing diagram of display operation in
a display 2A according to the present embodiment. In FIG.
46, Parts (A), (B), (C), (D), and (E) show waveforms of the
scanning signal WS, the power signal DS, the signal Sig, the
gate voltage Vg of the driving transistor DRTr, and the source
voltage Vs of the driving transistor DRTr, respectively.

First, in a period from the timing t21 to the timing t22 (the
writing period P21), a drive section 50A according to the
present modification writes the pixel voltage Vsig onto the
sub-pixel 11 and initializes the sub-pixel 11 as in the above-
described second embodiment.

Next, in a period from the timing 122 to a timing t29 (an Ids
correction period P22), the drive section 50A performs the Ids
correction on the sub-pixel 11 as in the display section 40
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according to the above-described second embodiment. At that
time, a scanning-line drive section 23A according to the
present modification generates the scanning signal WS hav-
ing the waveform in which the voltage of the falling portion is
decreased gradually (Part (A) in FIG. 46). Thus, the drive
section 50A so operates as to allow the time length (from the
timing t22 to the timing t29) of the Ids correction period P22
to be different depending on the level of the pixel voltage
Vsig.

FIG. 47 illustrates a timing diagram of the Ids correction
operation. In FIG. 47, Parts (A) and (B) illustrate waveforms
of the scanning signal WS and the power signal DS, respec-
tively. The writing transistor WSTr is turned on when the
voltage of the scanning signal WS is higher than the value of
sum of the pixel voltage Vsig and the threshold voltage Vth
(Vsig+Vth). The writing transistor WSTr is turned off when
the voltage of the scanning signal WS is lower than a value of
the sum (Vsig+Vth). As shown in Part (A) in FIG. 47, the
voltage of the scanning signal WS is decreased gradually
when the voltage falls. Therefore, the timing t29 at which the
writing transistor WSTr varies from ON to OFF depends on
the level of the pixel voltage Vsig. In other words, the length
of'the time period ofthe Ids correction period P22 depends on
the pixel voltage Vsig. Specifically, the time period of the Ids
correction period P22 is shorter as the level of the pixel
voltage Vsig is higher, and the time period of the Ids correc-
tion period P22 is longer as the level of the pixel voltage Vsig
is lower.

After the Ids correction is completed, in a period beginning
from the timing t29 (the light emission period P23), the drive
section 50A allows the sub-pixel 11 to emit light as in the case
of the above-described second embodiment.

In such a manner, in the display 2A, the voltage of the
falling portion of the waveform of the scanning signal WS is
decreased gradually. Accordingly, image quality is improved
as described below.

As shown in FIGS. 44 and 45, the variations in the current
Ids have the local minimum value at a certain time t (for
example, the time tw in the characteristics W2). The time
when the variations in the current Ids have the local minimum
value varies depending on the pixel voltage Vsig.

FIG. 48 illustrates a relationship between the pixel voltage
Vsig and the time when the variations in the current Ids have
the local minimum value. As shown in FIG. 48, the time
period in which the variations in the current Ids have the local
minimum value is shorter as the pixel voltage Vsig is higher,
and is longer as the pixel voltage Vsig is lower. In other words,
when the time period of the Ids correction period P22 is
allowed to be shorter as the pixel voltage Vsig is higher, and
is allowed to be longer as the pixel voltage Vsig is lower, the
variations in the current Ids at the timing t29 are suppressed
independently from the pixel voltage Vsig.

In the display 2A, in order to allow the length of the time
period of the Ids correction period P22 to vary depending on
the pixel voltage Vsig in such a manner, the voltage of the
falling portion of the scanning signal WS is decreased gradu-
ally. Specifically, the waveform of the falling portion of the
scanning signal WS is generated so as to achieve the charac-
teristics shown in FIG. 48. Therefore, the variations in the
current Ids are suppressed independently of the pixel voltage
Vsig. Accordingly, degradation in image quality is sup-
pressed.

It is to be noted that a method of generating such a wave-
form of the scanning signal WS is disclosed, for example, in
Japanese Unexamined Patent Application Publication No.
2008-9198.
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[Modification 2-2]

In the above-described embodiment, the Ids correction is
performed. However, this is not limitative. Alternatively, the
Ids correction may not be performed. The present modifica-
tion will be described below in detail.

FIG. 49 illustrates a timing diagram of display operation in
a display 2B according to the present modification. In FIG.
49, Parts (A), (B), (C), and (D) show waveforms of the scan-
ning signal WS, the signal Sig, the gate voltage Vg of the
driving transistor DRTr, and the source voltage Vs of the
driving transistor DRTr, respectively.

In a period from a timing t31 to a timing t32 (a writing
period P31), a drive section 50B according to the present
modification writes the pixel voltage Vsig onto the sub-pixel
11. Specifically, first, at the timing t31, the data-line drive
section 57 sets the signal Sig at the pixel voltage Vsig (Part
(B)in FIG. 49), and the scanning-line drive section 23 allows
the voltage of the scanning signal WS to vary from the low
level to the high level (Part (A) in FIG. 49). Accordingly, the
writing transistor WSTr is turned on, and the gate voltage Vg
of'the driving transistor DRTr is set at the voltage Vsig (Part
(C) in FIG. 49). Further, the current Ids of the driving tran-
sistor DRTr flows into the light-emitting device 19, and the
source voltage Vs is determined (Part (D) in FIG. 49). In such
a manner, the light-emitting device 19 emits light in a period
beginning from the timing t31 (a light emission period P32).

Also in this case, the series of the plurality of pixel voltages
configure the signal Sig. Therefore, image quality is
improved as in the case of the above-described second
embodiment.

[Modification 2-3]

In the above-described embodiment, the anodes 312W and
312G are arranged so as to overlap with three data lines DTL.
However, this is not limitative. Alternatively, for example,
each anode 212 may be arranged so as not to overlap with the
data line DTL as in the case of the above-described first
embodiment (FIG. 7), or each anode 212 may be arranged so
as to overlap with one data line DTL as in the case of the
above-described Modification 1-5 of the first embodiment
(FIG. 23).

[Modification 2-4]

The second embodiment and the modifications thereof
have been described above. Two or more thereof may be
adopted in combination. Further, one or more of the above-
described modifications of the first embodiment may be
adopted in combination therewith.

3. Application Examples

Next, application examples of the displays described in the
above embodiments and modifications will be described.

FIG. 50 illustrates an appearance of a television to which
any of the displays according to the above-described embodi-
ments and the like is applied. The television includes, for
example, an image display screen section 510 that includes a
front panel 511 and a filter glass 512. The television is con-
figured of any of the displays according to the above-de-
scribed embodiments and the like.

The displays according to the above-described embodi-
ments and the like are applicable to electronic apparatuses in
any field such as digital cameras, notebook personal comput-
ers, mobile terminal apparatuses such as mobile phones,
mobile game consoles, and video camcorders, other than such
a television. In other words, the displays according to the
above-described embodiments and the like are applicable to
electronic apparatuses in any filed that display images.
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The present technology has been described above referring
to some embodiments, modifications, and application
examples to electronic apparatuses. However, the present
technology is not limited to the above-described embodi-
ments and the like, and may be variously modified.

For example, in the above-described embodiments and the
like, the writing transistor WSTr and the driving transistor
DRTr are each configured of NMOS. However, this is not
limitative. Alternatively, one or both of the writing transistor
WSTr and the driving transistor DRTr may be configured of
PMOS.

Moreover, in the above-described embodiments and the
like, the sub-pixel has a so-called “2Tr1C” configuration, for
example. However, this is not limitative, and other devices
may be provided in addition thereto. Specifically, for
example, as in a sub-pixel 17 shown in FIG. 51, a capacitor
Csub connected to the light-emitting device 19 in parallel
may be further provided to have a so-called “2Tr2C” configu-
ration. Alternatively, for example, as in a sub-pixel 18 shown
in F1G. 52, a power transistor DSTr that controls supply ofthe
power signal DS to the driving transistor DRTr may be pro-
vided to have a so-called “3Tr1C” configuration.

Moreover, for example, in the above-described embodi-
ments, the display includes the organic EL display device.
However, this is not limitative, and any display may be
adopted as long as the display includes a current-driven dis-
play device.

It is possible to achieve at least the following configura-
tions from the above-described example embodiments and
the modifications of the disclosure.

[Configuration 1]

A display device comprising:

a plurality of pixels on a substrate, each pixel of the plu-
rality of pixels including a set of sub-pixels each being one of:

first sub-pixels configured to emit light of a first color,

second sub-pixels configured to emit light of a second
color,

third sub-pixels configured to emit light of a third color,

and

fourth sub-pixels configured to emit light of a fourth color;

an image signal processing section configured to perform
signal processing on an input image signal and to generate
therefrom a modified image signal; and

a drive section that is configured to drive the plurality of
pixels to display an image frame based on the modified image
signal,

wherein a first subset of the plurality of pixels each
includes one of the first sub-pixels, one of the second sub-
pixels, and one of the third sub-pixels, but not one of the
fourth sub-pixels, and a second subset of the plurality of
pixels each includes one of the first sub-pixels, one of the
second sub-pixels, and one of the fourth sub-pixels, but not
one of the third sub-pixels,

the plurality of pixels alternate, in at least one of a column
direction and a row direction, between the first subset and the
second subset,

the modified image signal includes first luminance data
extracted by the image signal processing section from the
input image signal based on a first map that specifies locations
of pixels of the first subset, and includes second luminance
data extracted by the image signal processing section from the
input image signal based on a second map that specifies
locations of pixels of the second subset, and

the drive section is configured to drive the respective third
sub-pixels of pixels of the first subset based on the first lumi-
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nance data and to drive the respective fourth sub-pixels of
pixels of the second subset based on the second luminance
data.
[Configuration 2]
The display device of configuration 1,
wherein the image signal processing section is configured
to convert the input image signal into color-component sig-
nals including a third-color color-component signal and a
fourth-color color-component signal, to extract the first lumi-
nance data by sampling portions of the third-color color-
component signal based on the first map, and to extract the
second luminance data by sampling portions of the fourth-
color color-component signal based on the second map.
[Configuration 3]
The display device of any one of configurations 1 and 2,
wherein the first luminance data includes those portions of
the third-color color-component signal corresponding to pix-
els of the first subset and excludes those portions of third-
color color-component signal corresponding to pixels of the
second subset, the image signal processing section distin-
guishing between those portions of the third-color color-
component signal corresponding to pixels of the first and
second subsets based on the first map, and
the second luminance data includes those portions of the
fourth-color color-component signal corresponding to pixels
of the second subset and excludes those portions of fourth-
color color-component signal corresponding to pixels of the
first subset, the image signal processing section distinguish-
ing between those portions of the fourth-color color-compo-
nent signal corresponding to pixels of the first and second
subsets based on the second map.
[Configuration 4]
The display device of any one of configurations 1-3,
wherein the image signal processing section is configured
to generate from the input video signal, for each pixel and for
the image frame: a first-color display value, a second-color
display value, a third-color display value, and a fourth-color
display value, the first luminance data being a subset of the
third-color display values and the second luminance data
being a subset of the fourth-color display values,
the drive section is configured to drive the plurality of
pixels to display the image frame by:
for each of the plurality of pixels, inputting the correspond-
ing first-color and second-color display values,
for each pixel of the first subset, inputting the correspond-
ing third-color display value but not the corresponding
fourth-color display value, and
for each pixel of the second subset, inputting the corre-
sponding fourth-color display value but not the corre-
sponding third-color display value.
[Configuration 5]
The display device of any one of configurations 1-4,
wherein the plurality of pixels alternate in both the column
direction and the row direction between the first subset and
the second subset.
[Configuration 6]
The display device of any one of configurations 1-5,
wherein, for each of the plurality of pixels, each of the
sub-pixels included therein has:
a light emitting element that includes an anode electrode,
and
a corresponding pixel circuit that is connected to the anode
electrode and configured to drive the light emitting ele-
ment, and
respective layout regions of the anode electrodes of the first
and second sub-pixels do not coincide with the respective
layout regions of their corresponding pixel circuits.
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[Configuration 7]
The display device of any one of configurations 1-6,
wherein, for each of the plurality of pixels, each of the
sub-pixels included therein has:
a light emitting element that includes an anode electrode,
and
a corresponding pixel circuit that is connected to the anode
electrode and configured to drive the light emitting ele-
ment, and
for each of the plurality of pixels, a layout region of the
anode electrode of the first sub-pixel overlaps, from a plan
perspective, a layout region of the pixel circuit of the second
sub-pixel, and a layout region of the anode electrode of the
second sub-pixel overlaps, from a plan perspective, a layout
region of the pixel circuit of the first sub-pixel.
[Configuration 8]
The display device of any one of configurations 1-7,
wherein, for each of the plurality of pixels, each of the
sub-pixels included therein has:
a light emitting element that includes an anode electrode,
and
a corresponding pixel circuit that is connected to the anode
electrode and configured to drive the light emitting ele-
ment, and
respective layout regions of the anode electrodes of the
first, second, third, and fourth sub-pixels do not overlap, from
a plan perspective, any one of data lines that supply video
signal voltages to the plurality of pixels.
[Configuration 9]
The display device of any one of configurations 1-8,
wherein, for each of the plurality of pixels, each of the
sub-pixels included therein has:
a light emitting element that includes an anode electrode,
and
a corresponding pixel circuit that is connected to the anode
electrode and configured to drive the light emitting ele-
ment, and
respective layout regions of the anode electrodes of the
first, second, third, and fourth sub-pixels each overlap, from a
plan perspective, exactly one of data lines that supply video
signal voltages to the plurality of pixels.
[Configuration 10]
The display device of any one of configurations 1-9,
wherein for each of the plurality of pixels, the layout region
of the anode electrode of the first sub-pixel overlaps, from a
plan perspective, the layout region of the pixel circuit of the
second sub-pixel, and the layout region of the anode electrode
of'the second sub-pixel overlaps, from a plan perspective, the
layout region of the pixel circuit of the first sub-pixel.
[Configuration 11]
The display device of any one of configurations 1-10,
wherein, for each of the plurality of pixels, each of the
sub-pixels included therein has:
a light emitting element that includes an anode electrode,
and
a corresponding pixel circuit that is connected to the anode
electrode and configured to drive the light emitting ele-
ment, and
respective layout regions of the anode electrodes of the first
and second sub-pixels each overlap, from a plan perspective,
exactly three of data lines that supply video signal voltages to
the plurality of pixels, and
respective layout regions of the anode electrodes of the
third and fourth sub-pixels each do not overlap, from a plan
perspective, any one of the data lines.
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[Configuration 12]

The display device of any one of configurations 1-11,

wherein the first color is green, the second color is white,
the third color is red, and the fourth color is blue.

[Configuration 13]

A display device comprising:

a plurality of pixels on a substrate, each pixel of the plu-
rality of pixels including a set of sub-pixels each being one of:

first sub-pixels configured to emit light of a first color,

second sub-pixels configured to emit light of a second

color,
third sub-pixels configured to emit light of a third color,
and

fourth sub-pixels configured to emit light of a fourth color;

an image signal processing section configured to perform
signal processing on an input image signal and to generate
therefrom a modified image signal that includes respective
luminance values for each of the plurality of pixels; and

a drive section that is configured to drive the plurality of
pixels to display an image frame based on the modified image
signal by inputting into the plurality of pixels the luminance
values of the modified image signal for the respective pixels,

wherein a first subset of the plurality of pixels each
includes one of the first sub-pixels, one of the second sub-
pixels, and one of the third sub-pixels, but not one of the
fourth sub-pixels, and a second subset of the plurality of
pixels each includes one of the first sub-pixels, one of the
second sub-pixels, and one of the fourth sub-pixels, but not
one of the third sub-pixels,

the plurality of pixels alternate, in at least one of a column
direction and a row direction, between the first subset and the
second subset,

the input image signal includes a display value for each of
the plurality of pixels for the image frame, the display value
being separable into a first-color luminance value for the
respective pixel, a second-color luminance value for the
respective pixel, a third-color luminance value for the respec-
tive pixel, and a fourth-color luminance value for the respec-
tive pixel,

for each pixel of the first subset, the luminance values of the
modified image signal for the respective pixel correspond to
the first-color luminance value for the respective pixel, the
second-color luminance value for the respective pixel, and the
third-color luminance value for the respective pixel, and none
of the luminance values of the modified image signal for the
respective pixel correspond to the fourth-color luminance
value for the respective pixel,

foreach pixel of the second subset, the luminance values of
the modified image signal for the respective pixel correspond
to the first-color luminance value for the respective pixel, the
second-color luminance value for the respective pixel, and the
fourth-color luminance value for the respective pixel, and
none of the luminance values of the modified image signal for
the respective pixel correspond to the third-color luminance
value for the respective pixel, and

when generating the modified image signal, the image
signal processing section distinguishes between pixels of the
first and second subsets based on at least one map designating
respective locations thereof.

[Configuration 14]

A display device comprising:

a plurality of pixels on a substrate, each pixel of the plu-
rality of pixels including a set of sub-pixels each being one of:

first sub-pixels configured to emit green light,

second sub-pixels configured to emit white light,

third sub-pixels configured to emit red light, and

fourth sub-pixels configured to emit blue light; and
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an image signal processing section configured to convert
an RGB signal having first luminance information of red,
green, and blue into an RGBW signal having second lumi-
nance information of red, green, blue, and white;

wherein resolutions of the third sub-pixels and the fourth
sub-pixels are each lower than resolutions of either of the first
sub-pixels and the second sub-pixels, and

each of amounts of the second luminance information of
red and blue is lower than amounts of either of the second
luminance information of green and white.

[Configuration 15]

The display device of any one of configurations 1-14,
wherein an amount of the third sub-pixels is half of an amount
of the first sub-pixels.

[Configuration 16]

The display device of any one of configurations 1-15,
wherein the image signal processing section is configured to
generate the second luminance information of red at coordi-
nates in accordance with an arrangement pattern of the third
sub-pixels in a display area of the display device.

[Configuration 17]

An electronic apparatus comprising the display device of
any one of configurations 1-16.

Moreover, it is possible to achieve at least the following
configurations from the above-described example embodi-
ments and the modifications of the disclosure.

(1) A display including:

a display section including first pixel sets and second pixel
sets, the first pixel sets and the second pixel sets being
arranged alternately in a first direction, a second direction, or
both, the second direction intersecting with the first direction,
the first pixel sets each being configured of a combination of
a first pixel, a second pixel, and a non-basic color pixel, the
second pixel sets each being configured of a combination of
the first pixel, a third pixel, and the non-basic color pixel, the
first pixel being configured to emit first basic color light, the
second pixel being configured to emit second basic color
light, the third pixel being configured to emit third basic color
light, and the non-basic color pixel being configured to emit
one color light other than the first to third basic color lights;
and

a drive section configured to extract first luminance infor-
mation of a position corresponding to one first pixel set of the
first pixel sets from first luminance information map corre-
sponding to the second basic color light and to drive the
second pixel included in the one first pixel set of the first pixel
sets based on the extracted first luminance information, the
drive section also being configured to extract second lumi-
nance information of a position corresponding to one second
pixel set of the second pixel sets from second luminance
information map corresponding to the third basic color light
and to drive the third pixel included in the one second pixel set
of the second pixel sets based on the extracted second lumi-
nance information.

(2) The display according to (1), wherein

the drive section performs filter processing on each of the
first and second luminance information maps, and

the drive section extracts the first luminance information
from the first luminance information map that has been sub-
jected to the filter processing, and extracts the second lumi-
nance information from the second luminance information
map that has been subjected to the filter processing.

(3) The display according to (1) or (2), wherein

the drive section drives the first pixel based on third lumi-
nance information in third luminance information map cor-
responding to the first basic color light, and
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the drive section drives the non-basic color pixel based on
fourth luminance information in fourth luminance informa-
tion map corresponding to the non-basic color light.
(4) The display according to any one of (1) to (3), further
including

a plurality of signal lines extending in the first direction,
wherein

each of the first pixel, the second pixel, the third pixel, and
the non-basic color pixel includes a light-emitting device
including a pixel electrode,

the pixel electrode in the first pixel is arranged to overlap
with all of predetermined one or more signal lines of the
plurality of signal lines, the predetermined one or more signal
lines being arranged in an arrangement region of the pixel set
to which the first pixel belongs, and

the pixel electrode in the non-basic color pixel is arranged
to overlap with all of predetermined one or more signal lines
of'the plurality of signal lines, the predetermined one or more
signal lines being arranged in an arrangement region of the
pixel set to which the non-basic color pixel belongs.
(5) The display according to (4), wherein the pixel electrode
in the second pixel and the pixel electrode in the third pixel are
arranged to overlap with none of the plurality of signal lines.
(6) The display according to any one of (1) to (3), further
including

a plurality of signal lines extending in the first direction,
wherein

each of the first pixel, the second pixel, the third pixel, and
the non-basic color pixel includes a light-emitting device
including a pixel electrode arranged to overlap with any one
of the plurality of signal lines.
(7) The display according to any one of (1) to (3), further
including

a plurality of signal lines extending in the first direction,
wherein

each of the first pixel, the second pixel, the third pixel, and
the non-basic color pixel includes a light-emitting device
including a pixel electrode arranged to overlap with none of
the plurality of signal lines.
(8) The display according to any one of (4) to (7), wherein

the drive section applies a pixel signal to each of the plu-
rality of signal lines, and

in the pixel signal, luminance signal portions each deter-
mining luminance of a pixel are arranged in series on a time
axis.
(9) The display according to (6) or (7), wherein

the drive section applies a pixel signal to each of the plu-
rality of signal lines,

the pixel signal includes direct-current signal portions and
luminance signal portions each determining luminance of a
pixel, and

the luminance signal portions and the direct-current signal
portions are arranged alternately on a time axis.
(10) The display according to any one of (1) to (9), further
including

a plurality of signal lines extending in the first direction,
wherein

the respective first pixel sets are arranged in respective first
pixel cells,

the respective second pixel sets are arranged in respective
second pixel cells,

in each of the first pixel cells, the first pixel and the non-
basic color pixel are arranged in the first direction with
respect to each other, and the first and non-basic color pixels
are arranged in the second direction with respect to the second
pixel, and
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in each of the second pixel cells, the first pixel and the
non-basic color pixel are arranged in the first direction with
respect to each other, and the first and non-basic color pixels
are arranged in the second direction with respect to the third
pixel.
(11) The display according to any one of (1) to (9), further
including

a plurality of signal lines extending in the first direction,
wherein

the respective first pixel sets are arranged in respective first
pixel cells,

the respective second pixel sets are arranged in respective
second pixel cells,

in each of the first pixel cells, the first pixel, the second
pixel, and the non-basic color pixel are arranged in the second
direction with respect to one another, and

in each of the second pixel cells, the first pixel, the third
pixel, and the non-basic color pixel are arranged in the second
direction with respect to one another.
(12) The display according to any one of (1) to (9), further
including

a plurality of signal lines extending in the first direction,
wherein

the respective first pixel sets are arranged in respective first
pixel cells,

the respective second pixel sets are arranged in respective
second pixel cells,

the first pixel, the second pixel, the third pixel, and the
non-basic color pixel each have an opening that has a circular
shape or an ellipsoidal shape,

in each of the first pixel cells, the first pixel, the second
pixel, and the non-basic color pixel are arranged to be adja-
cent to one another, and two of'the first, second, and non-basic
color pixels are arranged in the second direction with respect
to each other, and

in each of the second pixel cells, the first pixel, the third
pixel, and the non-basic color pixel are arranged to be adja-
cent to one another, and two of the first, third, and non-basic
color pixels are arranged in the second direction with respect
to each other.
(13) The display according to any one of (10) to (12), wherein

the first pixel set in one of the first pixel cells has an
arrangement pattern different from an arrangement pattern of
the first pixel set in another of the first pixel cells, and

the second pixel set in one of the second pixel cells has an
arrangement pattern different from an arrangement pattern of
the second pixel set in another of the second pixel cells.
(14) The display according to any one of (1) to (13), wherein
each of an opening region in the second pixel and an opening
region in the third pixel is larger than both of an opening
region in the first pixel and an opening region in the non-basic
color pixel.
(15) The display according to (14), wherein the opening
region in the first pixel is as large as or is larger than the
opening region in the non-basic color pixel.
(16) The display according to any one of (1) to (15), wherein

the first basic color light is green light,

the second basic color light is blue light, and

the third basic color light is red light.
(17) The display according to any one of (1) to (16), wherein

each of the first pixel, the second pixel, the third pixel, and
the non-basic color pixel includes

a capacitor, and

a transistor including a drain, a gate, and a source, the gate
being connected to a first end of the capacitor, and the source
being connected to a second end of the capacitor.
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(18) An electronic apparatus with a display and a control
section configured to control operation of the display, the
display including:
a display section including first pixel sets and second pixel
sets, the first pixel sets and the second pixel sets being
arranged alternately in a first direction, a second direction, or
both, the second direction intersecting with the first direction,
the first pixel sets each being configured of a combination of
a first pixel, a second pixel, and a non-basic color pixel, the
second pixel sets each being configured of a combination of
the first pixel, a third pixel, and the non-basic color pixel, the
first pixel being configured to emit first basic color light, the
second pixel being configured to emit second basic color
light, the third pixel being configured to emit third basic color
light, and the non-basic color pixel being configured to emit
one color light other than the first to third basic color lights;
and
a drive section configured to extract first luminance infor-
mation of a position corresponding to one first pixel set of the
first pixel sets from first luminance information map corre-
sponding to the second basic color light and to drive the
second pixel included in the one first pixel set of the first pixel
sets based on the extracted first luminance information, the
drive section also being configured to extract second lumi-
nance information of a position corresponding to one second
pixel set of the second pixel sets from second luminance
information map corresponding to the third basic color light
and to drive the third pixel included in the one second pixel set
of the second pixel sets based on the extracted second lumi-
nance information.
It should be understood by those skilled in the art that
various modifications, combinations, sub-combinations, and
alterations may occur depending on design requirements and
other factors insofar as they are within the scope of the
appended claims or the equivalents thereof.
What is claimed is:
1. A display device comprising:
a plurality of pixels on a substrate, each pixel of the plu-
rality of pixels including a set of sub-pixels each being
one of:
first sub-pixels configured to emit light of a first color,
second sub-pixels configured to emit light of a second
color,

third sub-pixels configured to emit light of a third color,
and

fourth sub-pixels configured to emit light of a fourth
color;

an image signal processing section configured to perform
signal processing on an input image signal and to gen-
erate therefrom a modified image signal; and

a drive section that is configured to drive the plurality of
pixels to display an image frame based on the modified
image signal,

wherein a first subset of the plurality of pixels each
includes one of the first sub-pixels, one of the second
sub-pixels, and one of the third sub-pixels, but not one of
the fourth sub-pixels, and a second subset of the plurality
ofpixels each includes one of the first sub-pixels, one of
the second sub-pixels, and one of the fourth sub-pixels,
but not one of the third sub-pixels,

the plurality of pixels alternate, in at least one of a column
direction and a row direction, between the first subset
and the second subset,

the modified image signal includes first luminance data
extracted by the image signal processing section from
the input image signal based on a first map that specifies
locations of pixels of the first subset, and includes sec-
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ond luminance data extracted by the image signal pro-
cessing section from the input image signal based on a
second map that specifies locations of pixels of the sec-
ond subset, and
the drive section is configured to drive the respective third
sub-pixels of pixels of the first subset based on the first
luminance data and to drive the respective fourth sub-
pixels of pixels of the second subset based on the second
luminance data.
2. The display device of claim 1,
wherein the image signal processing section is configured
to convert the input image signal into color-component
signals including a third-color color-component signal
and a fourth-color color-component signal, to extract the
first luminance data by sampling portions of the third-
color color-component signal based on the first map, and
to extract the second luminance data by sampling por-
tions of the fourth-color color-component signal based
on the second map.
3. The display device of claim 2,
wherein the first luminance data includes those portions of
the third-color color-component signal corresponding to
pixels of the first subset and excludes those portions of
third-color color-component signal corresponding to
pixels of the second subset, the image signal processing
section distinguishing between those portions of the
third-color color-component signal corresponding to
pixels of the first and second subsets based on the first
map, and
the second luminance data includes those portions of the
fourth-color color-component signal corresponding to
pixels of the second subset and excludes those portions
of fourth-color color-component signal corresponding
to pixels of the first subset, the image signal processing
section distinguishing between those portions of the
fourth-color color-component signal corresponding to
pixels of the first and second subsets based on the second
map.
4. The display device of claim 1,
wherein the image signal processing section is configured
to generate from the input video signal, for each pixel
and for the image frame: a first-color display value, a
second-color display value, a third-color display value,
and a fourth-color display value, the first luminance data
being a subset of the third-color display values and the
second luminance data being a subset of the fourth-color
display values,
the drive section is configured to drive the plurality of
pixels to display the image frame by:
for each of the plurality of pixels, inputting the corre-
sponding first-color and second-color display values,
for each pixel of the first subset, inputting the corre-
sponding third-color display value but not the corre-
sponding fourth-color display value, and
for each pixel of the second subset, inputting the corre-
sponding fourth-color display value but not the cor-
responding third-color display value.
5. The display device of claim 1,
wherein the plurality of pixels alternate in both the column
direction and the row direction between the first subset
and the second subset.
6. The display device of claim 1,
wherein, for each of the plurality of pixels, each of the
sub-pixels included therein has:
a light emitting element that includes an anode elec-
trode, and
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a corresponding pixel circuit that is connected to the
anode electrode and configured to drive the light emit-
ting element, and

respective layout regions of the anode electrodes of the first
and second sub-pixels do not coincide with the respec-
tive layout regions of their corresponding pixel circuits.

7. The display device of claim 1,

wherein, for each of the plurality of pixels, each of the
sub-pixels included therein has:

a light emitting element that includes an anode elec-
trode, and

a corresponding pixel circuit that is connected to the
anode electrode and configured to drive the light emit-
ting element, and

for each of the plurality of pixels, a layout region of the

anode electrode of the first sub-pixel overlaps, from a

plan perspective, a layout region of the pixel circuit of

the second sub-pixel, and a layout region of the anode
electrode of the second sub-pixel overlaps, from a plan
perspective, a layout region of the pixel circuit of the first
sub-pixel.

8. The display device of claim 1,

wherein, for each of the plurality of pixels, each of the
sub-pixels included therein has:

a light emitting element that includes an anode elec-
trode, and

a corresponding pixel circuit that is connected to the
anode electrode and configured to drive the light emit-
ting element, and

respective layout regions of the anode electrodes of the
first, second, third, and fourth sub-pixels do not overlap,
from a plan perspective, any one of data lines that supply
video signal voltages to the plurality of pixels.

9. The display device of claim 1,

wherein, for each of the plurality of pixels, each of the
sub-pixels included therein has:

a light emitting element that includes an anode elec-
trode, and

a corresponding pixel circuit that is connected to the
anode electrode and configured to drive the light emit-
ting element, and

respective layout regions of the anode electrodes of the
first, second, third, and fourth sub-pixels each overlap,
from a plan perspective, exactly one of data lines that
supply video signal voltages to the plurality of pixels.

10. The display device of claim 9,

wherein for each of the plurality of pixels, the layout region
of the anode electrode of the first sub-pixel overlaps,
from a plan perspective, the layout region of the pixel
circuit of the second sub-pixel, and the layout region of
the anode electrode of the second sub-pixel overlaps,
from a plan perspective, the layout region of the pixel
circuit of the first sub-pixel.

11. The display device of claim 1,

wherein, for each of the plurality of pixels, each of the
sub-pixels included therein has:

a light emitting element that includes an anode elec-
trode, and

a corresponding pixel circuit that is connected to the
anode electrode and configured to drive the light emit-
ting element, and

respective layout regions of the anode electrodes of the first
and second sub-pixels each overlap, from a plan per-
spective, exactly three of data lines that supply video
signal voltages to the plurality of pixels, and

15

20

25

30

35

40

45

50

55

60

42

respective layout regions of the anode electrodes of the
third and fourth sub-pixels each do not overlap, from a
plan perspective, any one of the data lines.

12. The display device of claim 1,

wherein the first color is green, the second color is white,
the third color is red, and the fourth color is blue.

13. An electronic apparatus comprising the display device

of claim 1.

14. The electronic apparatus of claim 13,
wherein the image signal processing section is configured
to convert the input image signal into color-component
signals including a third-color color-component signal
and a fourth-color color-component signal, to extract the
first luminance data by sampling portions of the third-
color color-component signal based on the first map, and
to extract the second luminance data by sampling por-
tions of the fourth-color color-component signal based
on the second map.
15. The electronic apparatus of claim 14,
wherein the first luminance data includes those portions of
the third-color color-component signal corresponding to
pixels of the first subset and excludes those portions of
third-color color-component signal corresponding to
pixels of the second subset, the image signal processing
section distinguishing between those portions of the
third-color color-component signal corresponding to
pixels of the first and second subsets based on the first
map, and
the second luminance data includes those portions of the
fourth-color color-component signal corresponding to
pixels of the second subset and excludes those portions
of fourth-color color-component signal corresponding
to pixels of the first subset, the image signal processing
section distinguishing between those portions of the
fourth-color color-component signal corresponding to
pixels of the first and second subsets based on the second
map.
16. The electronic apparatus of claim 13,
wherein the image signal processing section is configured
to generate from the input video signal, for each pixel
and for the image frame: a first-color display value, a
second-color display value, a third-color display value,
and a fourth-color display value, the first luminance data
being a subset of the third-color display values and the
second luminance data being a subset of the fourth-color
display values,
the drive section is configured to drive the plurality of
pixels to display the image frame by:
for each of the plurality of pixels, inputting the corre-
sponding first-color and second-color display values,
for each pixel of the first subset, inputting the corre-
sponding third-color display value but not the corre-
sponding fourth-color display value, and
for each pixel of the second subset, inputting the corre-
sponding fourth-color display value but not the cor-
responding third-color display value.
17. The electronic apparatus of claim 13,
wherein the plurality of pixels alternate in both the column
direction and the row direction between the first subset
and the second subset.
18. The electronic apparatus of claim 13,
wherein, for each of the plurality of pixels, each of the
sub-pixels included therein has:
a light emitting element that includes an anode elec-
trode, and
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a corresponding pixel circuit that is connected to the
anode electrode and configured to drive the light emit-
ting element, and

respective layout regions of the anode electrodes of the first
and second sub-pixels do not coincide with the respec-
tive layout regions of their corresponding pixel circuits.

19. The electronic apparatus of claim 13,

wherein, for each of the plurality of pixels, each of the
sub-pixels included therein has:

a light emitting element that includes an anode elec-
trode, and

a corresponding pixel circuit that is connected to the
anode electrode and configured to drive the light emit-
ting element, and

for each of the plurality of pixels, a layout region of the

anode electrode of the first sub-pixel overlaps, from a

plan perspective, a layout region of the pixel circuit of

the second sub-pixel, and a layout region of the anode
electrode of the second sub-pixel overlaps, from a plan
perspective, a layout region of the pixel circuit of the first
sub-pixel.

20. The electronic apparatus of claim 13,

wherein, for each of the plurality of pixels, each of the
sub-pixels included therein has:

a light emitting element that includes an anode elec-
trode, and

a corresponding pixel circuit that is connected to the
anode electrode and configured to drive the light emit-
ting element, and

respective layout regions of the anode electrodes of the
first, second, third, and fourth sub-pixels do not overlap,
from a plan perspective, any one of data lines that supply
video signal voltages to the plurality of pixels.

21. The electronic apparatus of claim 13,

wherein, for each of the plurality of pixels, each of the
sub-pixels included therein has:

a light emitting element that includes an anode elec-
trode, and

a corresponding pixel circuit that is connected to the
anode electrode and configured to drive the light emit-
ting element, and

respective layout regions of the anode electrodes of the
first, second, third, and fourth sub-pixels each overlap,
from a plan perspective, exactly one of data lines that
supply video signal voltages to the plurality of pixels.

22. The electronic apparatus of claim 21,

wherein for each of the plurality of pixels, the layout region
of the anode electrode of the first sub-pixel overlaps,
from a plan perspective, the layout region of the pixel
circuit of the second sub-pixel, and the layout region of
the anode electrode of the second sub-pixel overlaps,
from a plan perspective, the layout region of the pixel
circuit of the first sub-pixel.

23. The electronic apparatus of claim 13,

wherein, for each of the plurality of pixels, each of the
sub-pixels included therein has:

a light emitting element that includes an anode elec-
trode, and

a corresponding pixel circuit that is connected to the
anode electrode and configured to drive the light emit-
ting element, and

respective layout regions of the anode electrodes of the first
and second sub-pixels each overlap, from a plan per-
spective, exactly three of data lines that supply video
signal voltages to the plurality of pixels, and

respective layout regions of the anode electrodes of the

third and fourth sub-pixels each do not overlap, from a

plan perspective, any one of the data lines.
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24. The electronic apparatus of claim 13,
wherein the first color is green, the second color is white,
the third color is red, and the fourth color is blue.
25. A display device comprising:
a plurality of pixels on a substrate, each pixel of the plu-
rality of pixels including a set of sub-pixels each being
one of:
first sub-pixels configured to emit light of a first color,
second sub-pixels configured to emit light of a second
color,

third sub-pixels configured to emit light of a third color,
and

fourth sub-pixels configured to emit light of a fourth
color;

an image signal processing section configured to perform
signal processing on an input image signal and to gen-
erate therefrom a modified image signal that includes
respective luminance values for each of the plurality of
pixels; and

a drive section that is configured to drive the plurality of
pixels to display an image frame based on the modified
image signal by inputting into the plurality of pixels the
luminance values of the modified image signal for the
respective pixels,

wherein a first subset of the plurality of pixels each
includes one of the first sub-pixels, one of the second
sub-pixels, and one of the third sub-pixels, but not one of
the fourth sub-pixels, and a second subset of the plurality
of pixels each includes one of the first sub-pixels, one of
the second sub-pixels, and one of the fourth sub-pixels,
but not one of the third sub-pixels,

the plurality of pixels alternate, in at least one of a column
direction and a row direction, between the first subset
and the second subset,

the input image signal includes a display value for each of
the plurality of pixels for the image frame, the display
value being separable into a first-color luminance value
for the respective pixel, a second-color luminance value
for the respective pixel, a third-color luminance value
for the respective pixel, and a fourth-color luminance
value for the respective pixel,

for each pixel of the first subset, the luminance values of the
modified image signal for the respective pixel corre-
spond to the first-color luminance value for the respec-
tive pixel, the second-color luminance value for the
respective pixel, and the third-color luminance value for
the respective pixel, and none of the luminance values of
the modified image signal for the respective pixel corre-
spond to the fourth-color luminance value for the respec-
tive pixel,

for each pixel of the second subset, the luminance values of
the modified image signal for the respective pixel corre-
spond to the first-color luminance value for the respec-
tive pixel, the second-color luminance value for the
respective pixel, and the fourth-color luminance value
for the respective pixel, and none of the luminance val-
ues of the modified image signal for the respective pixel
correspond to the third-color luminance value for the
respective pixel, and

when generating the modified image signal, the image
signal processing section distinguishes between pixels
of the first and second subsets based on at least one map
designating respective locations thereof.
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